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REALIZING the great interest which 
is now taken everywhere in the 


Our Special 

Supplement. 
subject of electric street railways, we have believed that 
it would best suit the convenience and wishes of our read- 
ers to have Mr. Frank J. Sprague’s important Institute 
paper given all in one issue. The length of the paper, 
however, going as it doesinto every branch of the sub- 
ject, forbade devoting so much of our usual space 
We have therefore 
printed it in a special supplement of eight pages, which 
We think that both the subject 
and its treatment deserve this special effort on our part, 
for it will be admitted by all that the merits of electric 
locomotion have never before been so ably and fully pre- 


as would be required for the purpose. 


accompanies this issue. 


sented, 





Potential WHILE at the present time mathe- 

Geometry. matical treatment of problems in 
electricity and magnetism is being somewhat neglected 
for the more practical work which almost completely 
monopolizes the time and care of electricians, it is well 
to refresh the memory by bringing before it a few prob 
lems of a simple nature. This has been done by Mr. 
Townsend Wolcott in another column, where he shows 
how the curves of potential with varying conditions may 
be determined mathematically. It is antinteresting study to 
compare the curves so constructed with those actually 
obtained by experiment, as, for instance, in determining 
the lines of equi-potential as suggested by Adams, 


$$ 








The Construction of Alter- THis subject has of late occupied | The Death of Hiram Wirn the death of Mr. Hiram Sibley 


nating Ourrent Motors. considerably the attention of not a 


Sibley last week, a chapter in the history of 


few, and for those who are able to understand and apply | | the telegraph in America may be said to be brought to a 
mathematics to the subject, a method which can be fol-| close. In fact, Mr. Sibley was so closely identified with 
lowed in the designing of these machines will be of un- | all the early developments of the telegraph in this country 
doubted value. Such a method is given in another column | that it is impossible to think or speak of the work done 
by Messrs. Hutchinson & Wilkes, of Johns Hopkins Uni- | 25 years ago without recognizing the immense influence 
versity. and to the article are added by Dr. Louis Duncan | which his energy and ability had upon this great modern 


remarks showing the manner in which the method can be | application of electricity. 


It was a fortunate turn of 


applied in practice. Dr. Duncan points out that such | affairs that threw him and Ezra Cornell together,and it did 


calculations save a great deal of time and money, and | 
that instead of building a number of machines and select- | 
ing the best, machines constructed according to the calcula- | 


tions are sufficient to give a near approximation to the 
final machine desired. 





Spectro Now that we have had the telegraph 
Telegraphy. in practical operation for fifty years, 





it might appear to many that we had arrived at a fairly 


not take those two able men long to see that a grand op- 
portunity for lucrative enterprise offered itself to them. 
It is never to be regretted that magnificent rewards attend 
such foresight and such courage as were manifested by 
Mr. Sibley in his successful efforts to push the telegraph 
lines across the continent. On the contrary, there 
is ample cause for congratulation that he, like Ezra Cornell, 
was prompted by generous impulses to give so much of 


| the money made out of the telegraph to the promotion of 


full realization of all the various ways in which it can be education in the arts and sciences. He thus, to borrow a 
used. This is not the case, however, for from time to | simile, gave back to his country ina shower the wealth 
time, to say nothing of such important developments as | that had come to him in a mist, wealth which would not 
the quadruplex and train telegraphy, we have a number | have existed but for his high-pitched faith in the future of 
of minor improvements and applications of considerable | the telegraph and his indomitable resolve to make it not 


value. 


Attention is called to one of these in our issue | lessa practical working system than the railroad. We 


this week, in an article on M. La Cour’s system of spectro | can never have too many Hiram Sibleys. 
telegraphy. The article gives very full details of this, and | 


we need not here go over them. 
this ingenious system may be found highly useful for 
distant signaling, constituting a great improvement over 
methods now in vogue. 


It is not unlikely that. 


ed 


AT the time of the delivery of Mr. 
Frank J. Sprague’s lecture before the 


Electric 
Railroads, 


| American Institute of Electrical Engineers, we remarked 


The Railway Te'egraph THE growing importance of the work | 


Superintendents. of the railway telegraph superin- 


tendent was well brought out by the convention held in 
this city last week.. It did look at one time, not so long 
ago, as though all the Association had to talk about was 


the long dash for ‘*0,” but this year we have had the, 


members discussing time telegraphs for railroads, electric 
welding of rails, incandescent lighting of railway yards 
and switches, the induction train telegraph, and other 
subjects of equal range, though strictly within their 
province. It is evident that every year must see a greater 
use of electricity in various ways upon the railroads, and 
that the telegraph superintendents are keeping themselves 
informed, ready for emergencies, is a good sign. 
intelligent demand for information will reward itself. 





Electro-Static Trans- 
formers. 


that the paper would be found full of valuable informa- 
tion and interesting data, instructive not only to the elec- 
trician and the railroad man, but to the public as well. 
In a supplement which we publish this week, which con- 
tains Mr. Sprague’s paper in full, this statement will be 
found fully corroborated. The work accomplished in 
Richmond must forever set at rest any doubt as to the 
feasibility of operating any number of street cars on the 


| same line by electricity. As Mr. Sprague distinctly says, 


Their | 


it was not to be expected that such an undertaking would 
be brought to a successful termination without the over- 
coming of a large number of difficulties, and probably 
future attempts will be less harassing in this respect. We 
have not space here to discuss in detail all of the points 
to which Mr. Sprague has drawn attention, but one thing 
in particular will strike the electrician asa bold statement, 


| while, on the otber hand, it will delight the heart of the 


(railroad man. 
WHILE the changes have been rung | aliows the motor to remain entirely uncovered below the 
in many ways on the methods of elec- | car, but he proposes to,clean the motors by washing them 


Mr. Sprague, it will be noted, not only 


trical transformation by means of electro-magneti¢, con- | down with a hose to remove the accumulated mud, This 
verters of various types and shapes, there’ are still others li is certainly a radical departure from the recognized 


which the active minds of inventors are at work upon. | method of caring for electrical apparatus of this kind, and 
Thus a short note in another column records the fact that | if Mr. Sprague can do so without injury to the apparatus 


a system has been devised in which the electro-magnetic | 
converter is replaced by the electro-static converter, or, 
in other words, by the condenser. The application of this 
apparatus for this purpose was suggested to us some time 
since, but it is not until recently that we have seen practical 
progress in its application. It may not be uninteresting 
for some of our readers mathematically inclined to calcu- 
late the size of the condensers necessary for converting 
various strengths of current from high to low potential. 


The Close of the 
Cable War. 


tween the cable companies that it has grown somewhat 
skeptical on the subject. Once more the approach of 
peace is announced, and there are good reasons this time 
for entertaining hopes that the companies will make up 
their minds to sink all differences and put their rates at a 
living standard. It is said that a committee is now at 
work on the matter, and that probably a rate of 25 cents 
a word will be fixed upon. 
bitant charge to make, and ought to satisfy the commer- 
cial public; yet it will be infinitely more satisfactory to 


THE public has been promised 50) 
often a termination of the fight be- | 


he will have accomplished a great step in the advance- 
ment of the electric motor for every-day, and especially 
for railroad, use. The paper in many ways shows that 
Mr. Sprague has a thorough grasp of the subject he treats 
of, and it will make a valuable addition to the Transactions 
of the Institute. 


—_- we mem” 


Important Electric Light Decisions in England. 





BY SPECIAL CABLE TO THE ELECTRICAL WORLD. 


LONDON, July 10, 1888.—To-day Justice Kekewich gave 


| judgment on the petition by Ferranti to declare the 


| Gaulard & Gibbs patent on distribution by transformers 


bad, as not sufficiently describing the patent, and because 


' Gaulard and Gibbs were not the first discoverers, and be- 


cause the invention is not a proper subject for a patent. 


|The judgment is given that the patent was bad, on the 


This is by no means an exor-| 


the company than the absurdly low rate of 12 cents, which | 


has prevailed so long, and which has materially damaged, 
by its continuance, what ought to be one of the safest and 
most permanent of investments. When the companies 
have decide d on the new terms there will be a long peace. 


Light for the FAMILIARITY with the incandescent 

Streets. lamp indoors is having its effect in 
recommending the light for street illumination. More 
than one instance has come under notice lately, and now 
St. Louis is conspicuous for its desire to get something of 
the kind. Commenting on the proposal before the munici. 
pal assembly to buy either a gas or an electric plant, the 
local Merchant, 
the incandescent light is what is wanted, and remarks : 
“The age demands something better for our wide 
streets and boulevards lined with towering buildings 
and costly residences, than a mere yellow flicker at in- 
tervals of 200 feet. Crude as 


worse, being primitive, tedious, unreliable and costly, 
Hours and hours are required to light up allour gas lamps, 
and hours and hours required to extinguish them.” The 


journal we cite expresses a preference for the incandescent | 

light over the arc, whether the latter be on poles or on | made by the Cheesborough patent is in respect to the pro- 
cess known as “ flashing.” 

‘ 


towers, 


Miller and Manufacturer says that | 


is the light now, 
furnished, the means of ignition and extinguishment is far 


ground that it did not properly describe the process of 
distributing electricity. The judge ordered the patent to 
be annulled, and petitioners to have costs on the higher 
scale. 

LONDON, July 16, 1888.—Mr. Justice Kay, at the Royal 
Courts of Justice, Chancery Division, delivered judgment 
to-day in the suit of the Edison and Swan Electric Light 
Holland et al, 


Company vs. Justice Kay declares 


the Edison patent, No. 4,576, of 1879, invalid; 
second claim far too wide, the specification not 
describing a commercial lamp; and the directions 


are insufficient to make carbons. Mixing carbon with 
volatile powder is injurious and the coating with a non- 
conducting and non-carbonizing substance is of no use. 
The second claim reads: ‘‘ Combination of a carbon fila- 
ment within a a receiver made entirely of glass through 
which leading wires pass and from which receiver the air is 
exhaustsd, for the purpose set forth.” 

Costs were awarded against plaintiffs on the higher scale. 

With respect to the Cheesborough patent judgment was 
given against the defendants as infringing, and an injunc- 


tion was issued With costs against defendants, The claim 
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Compensated Resistance Coils. 





BY JAMES SWINBURNE, CHELMSFORD, ENGLAND. 


Ihave read Prof. Nichols’ paper in THE ELECTRICAL 
Wor p of June 9 with great interest. Carbon bas early 
attracted attention, and attempts have been made to make 
its fall of resistance compensate for the rise of that of metal 
when they are heated. Mr. Gatehouse brought out a com- 
pensated lamp about 1881 with carbon and platinum. 

Carbon does not seem a very promising substance to 
work with. For standard coils one must be sure of sta- 
bility, and no one knows whether carbon remains per- 
manently of the same resistance. I ihink it was Mr. Pro- 
bert who found that the occlusion of damp and gases 
affected the resistance of carbon ; and unless tae carbon 
has been heated to a very high temperature, the resulcing 
error would probably be very considerable. A carbon 
sealed into an exhausted globe would be inconvenient. 

1 have given considerable attention to the compensation 
of instruments for temperature error, and would beg to 
refer to my paper read at the British Association meeting 
last year, and given in full in THE ELECTRICAL WORLD of 
Sept. 24, 1887. 

Resistances are nearly always measured by means of a 
Wheatstone bridge. 
with wire having twice the coefficient of the other the 
bridge compensates. The very small error is then of the 
second order and becomes inappreciable. If German silver 
is used for the adjustable coils on one side of the bridge, 
the other is of German silver with a piece of copper. 

Voltmeters, wattmeters and most forms of measuring 
instruments of that class are compensated by a sort 
of compound winding of copper and German silver. 

Standard cells have compensating resistances in 
series with them in such a way as to allow them to 
be used without temperature observations. 


9 +e > + So _—_—-—- 


Obituary—Hiram Sibley. 





The founders of the telegraph in this country are 
rapidly passing into history, and they who still re- 
main among us are but few. Last week saw the list 
of survivors once more reduced by the death of Hiram 
Sibley, at Rochester, N. Y., 81 years of age. Mr. 
Sibley was born at North Adams, Mass., in 1807, where 
his parents lived in modest circumstances. His edu- 
cation consisted of but the ordinary country school- 
ing, and he was soon at work as ashoemaker’s apprer. ~. 
tice. Ina few years he had started a machine shop, “” 
and at the end of ten years he was able to sell it for — 
a sum of money large enough to enable him to go 
into business at Rochester as a banker. It was about 
1850 that propositions were first made to him to be- 
come connected with the telegrapb, and in 1851 he 
bought a large interest in the House patents, upon 
which he anda few others then organized the 
New York & Mississippi Valley Printing Telegraph 
Company. Construction work began promptly, while 
a policy of aggressive consolidation was also per- 
sued. Ina short time the opportunity presented it- 
self for an arraugement with Ezra Cornell, who held 
Morse patent rights for a large portion of the West, 
through the Erie & Michigan Telegraph Company. 
Hands were struck, and the combination resulted in the 
formation of the Western Union Telegraph Company in 
1856. 

Soon after the new company had settled down to its 
work of extension, on lines that have never been departed 
from by its management, it was seen by such men as 
Mr. Sibley that an effort must be made to reach the Pacific 
Coast across the continent. In this matter, Mr. Sibley’s 
faith and judgment and courage were displayed to their 
fullest extent, but he was met by timidity among his as- 
sociates, who objected to the scheme as wild and vision- 
ary. His language to them was: ‘Gentleman, if you won’t 
join hands with me inthis thing, I'll go it aione.” In 


1860 he appealed to Congress, and the same 
year an act was passed by it which included 
provision for an annual — subsidy for ten 


years of $40,000, and the enterprise was actually carried 
out with success in 1861, thanks almost wholly to the zeal 
of Mr. Sibley. This in turn was regarded as a step to the 
execution of a plan for reaching Europe by a line running 
across Asia and connecting at Behring Straits. Work was 
carried so far that not less than $3,000,000 was spent in 
the preliminary construction of the Russian-American 
telegraph; but just at the moment of practical comple- 
tion, the line was met with the opposition of the Atlantic 
cable, whose success was at last assured; and in face of 
the fact that it was a competition of only 2,000 miles of 
cable against a stretch of 16,000 miles of unprotected land 
line, the enterprise, though magnificent, was perforce 
abandoned. 

For some years Mr. Sibley remained active in the direc- 
tion of the Western Union Company as its president and 
vice-president, but in 1869 he resigned office and ceased 
from participation in telegraphic work. He had not, how- 
ever, though broken in health, exhuusted his energies. 
He established a very large seed and nursery business at 
Rochester, and took a share in the management of several 


railroads, banks, salt mines, farms and _ other 
things on a large scale, But his reputation 
and fame were not simply those of a_ great 


LD SSS 


If one side of the bridge is wound 


capitalist. His liberality was in keeping with 
the largeness of his enterprise. At Cornell University, 
founded by his old friend, Ezra Cornell, he built and en- 
dowed the Sibley College of Mechanic Arts. For Roches- 
ter University he built Sibley Hall, used as a library and 
museum, at a cost of $117,000. To his native place of 
North Adams he gave a church which cost $26,000, and 
his various benefactions, from first to last, are estimated 
to have reached half a million dollars. It is said that his 
fortune may amount to not short of $10,000,000. The in- 
terment took place at Rochester on July 15. 
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Practice in Dynamo Const: uction. 





BY ROBERT DOBBIE. 


Being very much interested in the papers that have 
lately appeared concerning this important subject, I 
thought that the salient features of some machines I have 
lately constructed would be of interest. 

Formule for predetermining proportions of machines 
bave so far been cumbersome and inaccurate, and from 
the differences in material available it is impossible to 
design with certainty, 7. e., within an error of plus or 
minus 2 or 3 per cent. in E. M. F. Hence provably the 
cheapest way of testing the matter is to build a dynamo; 
after that, by using the same material, accuracy may be 
attained. The following is a tabulated synopsis of three 
machines I have constructed within the last twelve 
months : 

No. 1 and No. 2 were made for special and unusual re- 


le a is -_ 
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HIRAM SIBLEY. 


quirements with magnets of wrought iron. No. 3 ha 
cast-iron magnets and I had no special conditions to ful- 
fill. ‘ 

I have frequently seen in correspondence and books 
great importance attached to the area of armature core, 
but I have never yet seen any reference to the space nec- 
cessarily wasted by being occupied by magnetically inert 
insulating matter, as is found in all modern constructions. 

The cross section in the table is gross, including the in- 
sulation; and in the percentage of iron I have reckoned 
only the effective iron and have subtracted the insulated 
bolts holding the ring together. All the above machines 
were 4 pole with ring armature, that is, without projec- 
tions. 


No. of machine.... ........ No, 1. No. 2. No. 3. 
Capacity in watts.... ..... 6,000 1,200 25,000 
Ratio of Rato Re .......... 1 to 20 3t 1 to 28 
Ratio of Rs to Re.......... 16 tol 20 tol 


Cross-section of armature..8.75sq.in, 3.95 sq. in. 23.2 sq. in, 


Per cent. of irou in arma- 


Waa sunans: acon? so ¥s 70 62 66 
Weight of wire on arma- 

GUiieost vewstes Gees tess 7.77 Ibs. 5 lbs. 58.7 lbs. 
Speed at periphery in ft. 

OS OS a ae 3,600 1,800 2,400 
Diam. of field magnets.... 4 in. 2.5 in. 7 in. 
Length of field magnets... 9 in. 5.75 in. 11 in. 
Ratio of length to diam.... 2.25 tu 1 2.3 tol 1.57 tol 


Voits per convolution on ar- 


MORRO satca Sed ohn cakaes 74 2 1,12 
No. of ampére-feet neces- 
sary to obtain de-ired de- 

gree of saturation........ 722 690 560 

Nore.—Machine No. 1. Wire on armature insufficient. Machine 

, f 
No. 2. Series wound machine R, = Ry: and Ry + Ry = 4 
» 





Electrostatic Transformers. 





According to the Electrotechnische Anzeiger, No. 16, 
1888, Dr. Doubrava, late pupil under Profs. Stefan and 
Mach, and teacher at the Technical High School at 
Prague, has patented transformers in all countries, which 
are dependent not upon electro-magnetic but upon electro- 
static induction. 


These transformers can be used with ‘ + 60 = 88,8. 


direct or alternating currents, and for any desirable differ- 
ence of potential. With direct currents, a ‘‘ disjunctor.” 
worked by a small electromotor, enables a condenser to 
be charged from the central station by a high pressure 
wire, and from the same “ disjunctor” the secondary cur- 
rent is produced by means of a second condenser, and any 
desired reduction of pressure can be obtained. By this 
tran3formation, when the speed of rotation of the disjunc- 
tor is arranged so that the condenser is charged and dis- 
charged at the same instant, not the slightest spark oc- 
curs. With alternating currents, two plates are charged 
by the high pressure wire, which influences two other 
| plates, and from the latter the secondary current is ocb- 
tained. The efficiency is said to exceed that of the elec- 
tro-magnetic transformers, and the sysiem is shortly to 
be introduced in practical work for electric lighting. 

We may add that a similar system of transformation 
has been recently patented in this country by Mr. C. E. 
Fritts. 


ee 
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Experiments on Soap Bubbles and Electricity. 





One of the most beautiful experiments shown at the re- 
cent conversazione of the Royal Society was that of Mr. 
C. V. Boys on the effect of the electric light and of elec- 
trification on soap bubbles. Perhaps the most beautiful 
experiment was one to demonstrate that there is no real 
contact between two bubbles, blown one within the 
other, such as we have already described. Having blown 
a spherical bubble of the ordinary Plateau solution, he 
blew inside it a second bubble with a solution colored by 
fluorescence of uranine, and when this compound 
bubble was placed within the beam of a powerful 
electric light, the inner bubbleshone with the brill- 
iant emerald fluorescence of uranium.while the outer 
bubble shone with the splendid colors due to thin 
films, thus showing that there could be no liquid con- 
tact, or the uranine would have given its character- 
istic fluorescence to both. Mr. Boys next dropped an 
ordinary air bubble into a glass vessel containing 
ether vapor, when it floated about on its invisible sur- 
face as a bladder would ina tank of water. After 
a few seconds Mr. Boys lifted it out again by means 
of a wire ring, and placing it in the path of a 
beam of electric light, received its shadow on a 
white screen, when the heavy ether vapor could be 
seen pouring away from the sides of the bubble, 
showing first that when floating on the vaporous 
ether it had by diffusion absorbed a quantity of the 
vapor, and when removed into the air the direction 
of diffusion was reversed, and the ether vapor poured 
away from it like water, producing by its different 
index of refraction to that of air, an apparent shadow 
on the screen. Again, if an air bubble attached to 
the tube by which it has been blown be dipped into 
‘the ether vapor for a few seconds and then lifted 
out, it hangs like a heavy drop from the end of the 
tube, and if a light be applied to the opposite end of 
the tube the surface tension of the bubble drives out 
the inflammable mixture within it which burns with 
a steady flame until the bubble has shrunk away to 
nothing. If two bubbles are made to press against 
one another externally no liquid contact takes place, 
but if a feebly electrified body be brought anywhere in 
their neighborhood they instantly coalesce. If, however, 
the one bubble be within the other no such effect takes 
place, the outer bubble effectually protecting the inner bub- 
ble from the outside electrical influence. 

—- —-— ~~ we > oom. ——— 
Origin of the Aurora Borealis. 





M. Luvini has expounded a theory that the friction of 
the particles of water, ice, and, accidentally, of other 
substances caught up by the violence of the atmospheric 
disturbance into the higher regions, and dispersed in the 
upper layers of the air many miles high, is the source of 
the atmospheric electricity, thunderstorms, and the au- 
rora. The discharges of this electricity take place in the 
same manner in auroras asin thunderstorms, the only differ- 
ence being their intensity; and it is owing to these discharges 
in the rarefied air that the light of the aurora has its origin. 
0 > 0 
Elongating the Core of the Gramme Armature, 








To the Editor of The Electrical World : 

Str: I notice in your issue of June 30, 1888, that Mr, 
Cecil P. Poole says: ‘‘ No investigations are on record as to 
the dividing line, as to advantage and disadvantage as the 
result of elongating the core of the Gramme armature.” 

In making that statement he must have overlooked Mr. 
Carl Hering’s new work, entitled ‘‘Principles of Dynamo- 
Electric Machines,” for Mr, Hering’s able articles on the 
armatures are full and particularly go into the theory 
and practice of the size and shape. He also gives consider- 
able space to the discussion of the Gramme armature. His 
chapter VI., pages 104 to 115, applies to Gramme armatures 
equally as wellas to drum or Siemens armatures, Pages 
281 to 240 are exclusively on the Gramme armature. On 
page 105 he also goes into special rules for the Gramme 
armature construction. 

I would call attention here to the fact that on page 112, 
line 5, of the book the calculations read 23,2 + 12 + 1200 
+ 60 = 88.8; They should read instead, 23.2 + 12 x 1200 
R. M. HUNTER, 
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The Julien Regulating Switch for Storage Battery 
Cars. 


The electric cars now being fitted up by the Julien Elec- 
tric Company for the Fourth Avenue Railroad Company 
in this city are designed to be run by storage batteries, and 
in order to regulate the speed of the car a regulator is 
placed upon each platform, under the control of the driver, 
We have already illustrated the regulator as it appears on 
the car,* and are now enabled tozive our readers a detailed 
description. 

The regulator, which is shown in front and side views, 
respectively, in Figs. 1 and 2, consists of acylinder Z of 
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Fias. 1, 2 AND 3.—SPECTRO-TELEGRAPHY. 


insulating material, carried by a metallic shaft XY, having 
a hand lever or wheel V. In the surface of the cylinder 
there are placed lines A, B, C, D, E of contactse. There 
are as many lines of contact pieces as there are variations 
of grouping of the batteries to be obtained, the variations 
of grouping being effected by connecting the terminals to- 
gether in variuvus ways, as shown in Fig. 3, which repre- 
sents the cylinder rolled out flat. Each line has twice as 
many exterior contact pieces as there are series or sub- 
divisions of the battery. These contact pieces, arranged 
in a single line at the surface of the cylinder, are intended 
to come in contact with the fixed contact springs f! to 
f*, which are connected with the poles of the several 
groups of accumulators. Two additional contact pieces 
orterminals g are connected to the end piecese of each 
live of contacts and are so arranged as to make connection 
with the two fixed springs f f/f, electrically connected to 
the motor. 

The brushes ff fare furnished with conductors con- 
nected to the contact-studs a, inserted into a support, and 
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FIGS. 1, 
adapted to receive the terminals a’ of a bar P, of insulat- 
ing material, to which terminals are connected the ends 
of the conductors leading to the groups of batteries and to 
the motor. 

The cylinder carries at its base a ring q, of hard metal, 
in the lower edge of which are formed as many notches b, 
plus one, as there are lines of contact-pieces on the 
cylinder Z. 

When placed in the position 0 the brushes are not in 
contact with the terminals and the circuit is open. But 
by turning the handle to the lines A, B, C, D respective- 
ly, the following battery combinations are effected: A, 
four series are joined in parallel. B, series 1 2and 3 4 
are grouped by twos in parallel, and the two groups be- 
come connected in series. C, the groups 2 and 8 are joined 
in parallel, and placed in series between 1 and 4, thus giv- 
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ing three groups in series. D, four groups are joined in | signals” for ships, 1,440 for men-of-war and 58,040 for 


series, 
It will be noticed that at the third notch C the groups 2 


trading vessels. 
The large extension which this system has attained in 


and 8 will each furnish only one-half the current supplied | @ comparatively short period is a proof of its practical 


by the other two. In order that the quantity of charge | 
shall remain the same in all of the groups, there is added 
alineof connections F, which when the machine is at 
rest, unites the like poles of all the groups in opposition, 
so that the charge in the groupsis equalized. This line of | 
contacts bas no connection with*the motor. By this 
means, therefore, a uniform discharge and recharging is 
rendered possible. 

It will be seen that the cylinder Z is mounted on a shaft 
X, and that it is moved by means of the hand lever under 
the brushes, which are fixedin terminals U. When the 
cylinder turns under the brushes, and the latter leave one 
line of contact, sparks are produced which tend to dete- 
riorate the body of the cylinder and the contact pieces. 
To remedy this, there 1s employed a lever R, having a 
projection S, and arranged to automatically open the cir- 
cuit through the motor at ¢ c before the brushes leave the 
line of contact, and to close the circuit again at the de- 
sired moment. Thus the sparking is produced at the 
pieces ¢ c, which can be easily replaced at slight cost. 
The automatic movement of the lever FR is obtained by 
the action of the projection S, bearing in the notches b, 
formed in the ring at the base of the cylinder, the lever 
being drawn upward for this purpose by aspringr. Be- 
sides having the function of operating the circuit-breaker, 
the notches b serve as guides in turning the handle. 

To inform the operator of the position of the cylinder 


switch, the top of the casing carries a plate marked as, ? 
i light from a lighthouse through a prism with vertical 


shown in Fig. 4, 

It is important that when the regulator at one end of 
the car is to be used the other shall be placed and shall 
remain at the neutral point to avoid short circuiting. For 
this purpose there is employed a single hand-lever for 
operating both regulators, which lever is so retained by 
the indicator plate W and stud Y, upon the shank of the 
lever, that it can only be removed when the cylinder is so 
placed that the brushes are out of contact with all of the 
terminals on the cylinder. When the lever is removed, 
no means exist for readily turning the shaft. 


——-~so~rre & 8 Oe —_ 


Spectro-Telegraphy.* 





BY P. CHR. DRESING, 


Spectro-telegrapby is the nanie of a new invention by 
Paul La Cour, the inventor of the phonic wheel, and its 
synchronism for multiplex telegraphy. The instruments 
are shown at work at the present moment in the Copen- 
hagen Industrial Exhibition, and the invention, which is 
patented, is based upon quite a new principle. It may be 
used for several purposes, but I shall here confine myself 
to pointing out and describing in detail the application of 
the system to nautical use as asimple means of communi- 
cation from lighthouse to ship, and vice versa, and be- 
tween ships themselves. 

It is well known that such a signal system exists, but it 
is only available in the daytime. The first idea originated 
in England, in 1857; it was taken up in France, and after- 
ward by nearly all maritime nations, and is known as the 
international flag system. Generally speaking, the sig- 


3, 2 AND 4. JULIEN SWITCH FOR STORAGE 


nals are not meant to express words and sentences by 
spelling, but only to give a limited, though very large 
number of sentences, which are arranged in a signal-book 
(international code of signals). It bas the advantage, 
however, that each vessel can carry a signal-book in its 
own language, and two ships of different nationalities are 
thus enabled to correspond without understanding each 
other’s language. 

The signaling is accomplished by means of 18 flags and 
pennants, each of which indicates one of the letters, B, C, 
D, F, G, H, J, K, L, M, N, P, Q, R, 8, T, V, W. Of these 
are then formed two, three or four-flag signals, respec- 
tively, tothe number of 306, 4,896 and 173,440, All the 
two and three-flag signals and the first 15,960 of the four- 
flag are intended for the different communications, queries 
and answers. The others are reserved as ‘* distinguishing 
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arrangement ; still it has one disadvantage, namely, it is 
useless at night, and yet ships sail as much then as in the 
day. The value of this mode of correspondence is thus 
reduced one-half, and an owner wishing to give final in- 
structions to his captain by this means, hesitates in doing 
so, as he is not certain that his ship may pass the light- 
house in the day. 

La Cour’s system is not intended to supersede the pres- 
ent flag system, but to supplement it in the night. This 
invention enables us to utilize a corresponding modus 
operandi at night by means of the same signal-book, and 





Fig. 4.—SPECTRO-TELEGRAPHY. 


in such a way that the night duty becomes as simple as 
the day duty, and even possesses certain advantages over 
the latter. 

When we observe a distant white light, a star, or the 


edge, then such a light, as is well known, appears as a 
horizontal luminous line, consisting of red, orange, yel- 
low, green, blue, indigo and violet-colored rays. Sir 
Isaac Newton discovered that this was owing to the fact 
that the white light in reality isa combination of all these 
colors, with their infinitely many shades, and that they 
are refracted differently in the prism and thus separated, 
whilst they can again be combined and reproduce the 
white light. 

Instead of a simple a compound prism may be used. 
The latter separates the color rays, but does not, on the 
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whole, deflect them much from their original direction, 
and such a prism fixed on a telescope, Fig. 1, is specially 
adapted to dissolve the in-going light. When a distant 
white spot of light is observed through this, a luminous 
line, Fig. 2, is seen in the field of the telescope colored 
from red to violet. 

If now the person who is sending the light signal is capa- 
ble of providing, in a simpler manner, that all the color 
rays are not emitted, but only some, while others are en- 
tirely removed, it can be arranged so that the remaining 
part of the spectrum appears as a distinct signal, for in- 
stance the Morse sigual, - - ——, Fig. 3. This isexceedingly 
easy to decipher, and does not even require color sense, 
for although it is differently colored, yet it is only the 
shape which is of importance (the colors are only the 
means of providing the conventional shape), and the signal 
can be read_by any one,‘even the color blind, 
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The vesibieigy te instrument is ip metebientet diagramatically 
in Fig. 4, which shows a horizontal section of the instru- 
ment about 1 foot high and long and 8 inches wide, to- 
gether with the rays of light on their way to the horizon. 
F is the lamp, S K is the screen, in which openings are cut 
corresponding to the signals to be sent; for instance, two 
small openings (1 and 2) and one wide (3), corresponding to 
the signal- - ——. Lisa lens, the distance of which 
from S K is equal to its focal length. Therefore all the 
rays of light which through the opening 1 strike the lens 
L will, after passing through it, become parallel with the 
line 1—0, from the opening 1 to the optical centre of the 
lens (0). The other rays of light are therefore not shown, 
for they have the same direction as 1—0. This ray of 
light will then strike the prism P and be refracted and 
spread, so that it forms the colored, fan-shaped rays of 
light r, v,, containing all the colors. In the direction of 
the distant observer i, a distinct color only will be emitted 
from the opening 1, say, orange; from the opening 2 
there will also be rays emitted, which are first made paral- 
lel by the lens and afterwards spread by the prism in the 
fan-shape r, v,, of which a single color only strikes i, say, 
yellow. In the same way the opening 3 produces the fan- 
shape r, v,, but this opening being wider, i will receive 
several kinds of green and blue rays. 

To the naked eye, or with an ordinary telescope, the 
light which issues in the direction i will give shades of 
color corresponding to a mixture of the respective colors ; 
but if the spectro-telegraphic telescope is used the signal 
appears as in Fig. 3. 

When the sender moves the screen, S K, in the direction 
indicated by the arrow, opening 8 will take opening 2’s 
place, opening 2 takes 1’s place, and in the field of the 
telescope the receiver will also see the line of light 3, slide 
smoothly into 2’s place, etc., so that the signals are seen 
to glide through the field, in at one side and out at the 
other. 

To perfect the present system of signaling, and use La 
Cour’s signals at night, a sending instrument, with only 18 
perforated metal pieces, together with the receiving tele- 
scope is required. Instead of hoisting the four flags in the 
daytime, signifying, for instance, C, F, G, L, the four cor- 
responding pieces of metal need only be inserted in the 
sending lantern, and made to move backwards and for- 
wards several times, so that the receiver has time to read 
them. 

These night signals are in some respects superior to the 
day signals. They are, for example, not diminished by 
distance, as their size only depends upon the receiving 
telescope, so that however far they are sent they keep tle 
same dimensions. They are also independent of the direc- 
tion of the wind, which often disturbs the flag signals by 
making them turn edgeways to the observer, so that he 
cannot see them. 

This same system has been tried for ordinary telegraphy, 
by passing a perforated slip (as in the Wheatstone’s trans- 
mitter) through the sending instrument, and a telegraphist 
can read these marks so easily, that the telegraphing can 
be performed with the same speed as with an ordinary 
Morse instrument. 

It is well known that a hazy atmosphere first obliterates 
the violet and blue rays of light; it has therefore been sup- 
posed by some that spectro-telegraphy would fail under 
these circumstances, This is, however, not so, for as the 
signals seem to glide through the whole spectrum, they 
can always be read in the red, yellow, and green, even if 
they are lost in the violet and blue. 

This principle also appears to be applicable in several 
different ways. If a lighthouse is supplied with a send- 
ing instrument, in which the first letter or letters of the 
light’s name are placed, the mariner will always be able 
to see in the spectro-telegraphic telescope what light it is, 
and thus mistakes and loss may often be prevented. 

Further, an entrance to a harbor does not need to be in- 
dicated by two lights, which directs the course, but by 
one only of La Cour’s system, with a fixed signal or 
letter, which is only seen in the middle of one’s telescope, 
if one is exactly on the right track. By steering a little to 
the one side or the other, the letter or signal will appear, to 
glide in the telescope to either of the two sides, and if the 
ship passes entirely out of the proper course, the signal dis- 
appears from the field of the telescope. Another advan- 
tage in this method is, that the light from the harbor lan- 
tern is very easily distinguished from all other lights, 
for these latter appear in the telescope as a continuous 
light from red to violet, whereas the former gives its 
own peculiar signal, for example - —— - ——. 

Finally, ships might be supplied with a fixed lantern of 
this kind, which throws light forward, and obliquely to 
the sides. Two ships going in opposite directions will 
thus in their telescopes immediately see whether their 
course lies to the starboard or port of each other, and also 
whether they are in the act of altering their helms, for 
the letters in the telescope will then appear to glide to one 
side or the other. 
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Close of the Cable War.—It is announced that the close 
of the cable war is at hand, and that a committee is now at work i 
on plans for a settlement of troubles and an advance in rates. } 
Dr. Norvin Green believes that the rate will be not less than 25 
cents, which will be worth $600,000 more a year to the Western 
Union Company. ! 
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A Problem in Alternating Carrent Motors. 





BY GILBERT WILKES AND CARY T. HUTCHINSUN, JOHNS 
HOPKINS UNIVERSITY. 


Let us first consider the motor as a dynamo, connected 
between two points, whose potential difference is main- 
tained by other machines. 


Then e = €, sin 22 ( ;— ¢'), where the letters have the 


meanings given below ; and 


eT 3 £°: 
dt +yi= pina t— v) — y ‘nat. 
Where, 
E =E.M.F. of the dynamo= £, sin 2x 7, where 


E, is a constant; 
. = E. M. F. of the motor; 
R = Resistance of motor circuit between the two 
points above mentioned; 
= Self-induction of same; 
Current; 
Time; 
= Time of a complete period ; 
7 = Work; 
= Maximum work; 
g' = Difference of phase. 
é = Base of Naperian logarithms. 
22 


Putting a = ari 
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E= E£E,sin2 xz - = E, sinat. (1) 


; t . 
é€ = é, sin 2 «(=> — ole é, sin (a t — 9), (2) 
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The electromotive forces satisfy the equation : 
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by putting gfor 27 gp! 


Lazt R= e% sin (at — o) — Egsina t. (3) 
From which, 
as, 2 la‘? sin (a t — w) — Sin a t (4) 


Fe E L L 
Putting + = p and integrating : 


1 —pt ; 
L° |e, sin(at— 9) — Ey sin a tt e. Ot: 


pt 
Cents 93 dt 


5 aa at pt 
=| sin at cos @é —cosatsin pe dt; 


1 —pt 
l= zi? J (e€, cos p — E,) sinat 
( pt 
—e,singcoosat\je dt; (5) 
Sa oi i: u 
sinate dt=_f* _ (singt—“cosat ); (6) 
p? 4+- a? Q 
f pt pt 
cosate dt= _Pé 


- (cosa t +S sinat ).@ 


p? + a® 
From (5), (6) and (7): 


p “ 
= lw + as 1 © cos » — Ey) sina t—~ cos at) 


: mo 
— ey sin wy (copat + . sin a t)t 


I= eis +(e 
~ Bip? + at) (*° 


o [<o sin @ + “ (eo cos g— £.)| cosa t t (8) 


a . a 
COS YP — = he sin yg — E,) sinat 


Electrical work performed by the motor (considered as 
a dynamo) 


=le=f le, sw (at — wy) dt; 


T 
for one period = I le, sin(at— ») dt. (9) 
From (8) and (9) : 


- peo \ ? Sees 
uv “Ti + any em? P 


sin(at— gp)dt 


oT 
éy sin wy — Ey) | sinat 


: a . Pe ,; 
-- le. sin ~ + 3 (@€, cos ~ — Ey) lJ cosat sin (at — | 
vu 


YP) d tf (10) 
V Pp fo = |e cos icone sin E,) cos 
7 (eran e.. oe tee 
1 1 : com 
[ sin?‘ atdt—(e, cos p— =e sin gp — E,) sin @ 
* 0 


f sinutcosatdt 
( zs a 
— {eosin » + = (e, cos p —Ey){ cos @ 

°T 

J sin ut cos atdt 
T 

+ Jegsin p+ (econ —B,)f sine f cost a td t] (11) 
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T e 
[sintatdt=3; f cosvatat= 53 


T 
f sinatcosatdt =—0; (12) 
Ps pe 
= “ e 2 Liv? + a®) 


7 a 
~ 3 Lp? + a) ey — Eo (cos  +— sin 9). (18) 


Electrical work received by the motor and converted 
into mechanical work = 





T pe O.; 
-~W= o ~~ one 
QL, AP a at) | Bo (108 p + om P) — 9 ‘. (14) 
Substituting tan 6 for & ave have 
<soaitieliesaats 
sind = ¥ p? + a? 
T e 
= Wii ten Pion 
2. vat + at ) Ho sin (Pp + 6) 
- ' 
— ¢& —=————-} 
a p*? + a?* : (15) 


This isa maximum for @ + 6 = 90°, or p = 90° — 6. 
Then 








T e p 
~ Wipe (Fr, ey ett 6 
2 Lyp? + a* 1 , _ Vp* + a®§ ( ) 
To obtain a maximum for e,: 
2 eo p 
Cie. Maz yi +a* ’ 
_ * 
0 2p * p® + a*, 
d * wv 
oe t W)e, = —— 
de*, * V7 p* +a* 
The above gives a maximum for — therefore, 
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wo E | E 
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( ) + 2p L* 12 2 \ ar" 8 en 


*, Maximum work will be performed by an alternating 
motor when 





a 2nL ps al onl agg 

tan g = p = RT and ey = 2 p V p* 4 at= IR 
as Ds eee E,* 
af + 4 m* L*: and tien the work in unit time = —*, 
T? SR 





| NOTE BY DR, LOUIS DUNCAN, JOHNS HOPKINS UNIVERSITY. 
I wish to point out the value and limitation of solutions 
like the above. The results wonld allow us to design a 
simple alternating motor of maximum output, supposing 
our original suppositions are true. The motor would have 


9 


an output of ; which is the same as that of a con- 


8 R’ 

| tinuous current motor whose resistance is the same, sup- 

| plied from a corresponding source of E M. F.; provided 
the counter E. M. F. of the motor is 


co = PBN RY + ae ac 


and the difference of phase between : and e is 
gab 
aa. 

Suppose, then, we wanted a motor which would give us 
two horse-power supplied from a given source of E, M. F. 
The value of R is at once fixed, and the problem that pre- 
sents itself is with the given type of motor, to make 

@ =F 2\/ Re + eee, 
T2 
This, thanks to Messrs. Hopkinson, Kapp and Ayrton and 
Perry, we can do approximately, knowing the form of the 
magnetic circuits and the kind of iron used. 

Now, when we had built a motor designed from the 
above considerations, we would probably find that the re- 
sults would not exactly agree with the calculations; we 
have, in fact, a fiist approximation. By experimenting 
on this motor, finding the curves for current and E, M. F, 
under different loads, we can, by the employment of 
graphic methods, arrive at a second approximation that 
will in all probability be sufficiently accurate. 

If we wished to design such an alternating motor for 
commercial use it would not be difficult to add as a con- 
dition to the solution that the values of e,, L and R, or ¢, 
| should be such that the efficiency should not be less than 
a certain amount. 

But what I want particularly to call attention to is the 
fact that analysis can be used to save a great deal of time, 
labor and expense in designing and perfecting electrical 
apparatus. Instead of building twenty machines and 
selecting the best of them, it would be much more satis- 
factory to calculate the best form from approximately 
correct assumptions, and, by experiment on this one ma- 
chine, to determine the modifications necessary to perfect 


the type. 
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Electrical Instruction in Chicago. 





To the Editor of The Electrical World: 

Sirk: Will you please inform me through your columns 
whether or not there is in Chicago a school of electricity, 
and kindly give to me the address of same? K. 8. 

Cuicaao, Ill, 

ANSWER.—We know of noschool in Chicago specially 
devoted to the study of electricity, though there are 
several institutions there which devote some time toit,— 
Eps. E, W. 
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“ Potential Geometry.”—I. 





BY TOWNSEND WOLCOTT. 


The geometry of equipotential surfaces and lines of force 
is a very abstruse subject, and in this paper I shall not 
attempt a review of the whole field, but shall confine my- 
self to the solution ofa single problem, namely, to find 
the lines of force when the equipotential surfaces are 
given, and vice versa. 

Strictly speaking, all problems in potential geometry 
are in three dimensions, but a large number may be ac- 
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Fig. 1.—POTENTIAL GEOMETRY. 


curately, and a still larger number approximately, solved 
by the solution of problems in two dimensions. 

For this reason, and for the reason that it will facilitate 
the understanding of the method for three dimensions, I 
shall first treat of those of two dimensions. 

Maxwell gives a method of conjugate functions for two 
dimensions, which, however, is open to several objections. 
It is confined to two dimensions, and it presents, so far as 
I know, no direct method of finding one set of curves, 
the other being given ; but once having obtained the func- 
tions, the curves of which they are the equations are 
proved to form an orthogonal system. 

Besides this, the use of imaginary expressions may not 
be unobjectionable, except to the professed mathemati- 
cian. 

In order that the problem may be determinate it is 
necessary not only that the form of one set of curves be 
given, but also their relative positions. For example, if 
we inquire, what set of curves will form an orthugonal 
system with a set of ellipses, the problem is indetermin- 
ate; but if we introduce the condition that the ellipses 
shall be confocal, the problem becomes determinate. 
Such a set of curves may be expressed by a single equa- 
tion, in which one or more of the quantities which are 
constant for one curve become variable, which, if the 
problem is determinate, are not independent, but are all 
functions of one, and may all be eliminated but this one, 
using for the purpose any quantities which remain con- 
stant for all the curves. This quantity we will designate 
a variable parameter of the set, to distinguish it from 
the constants proper which remain constant for the whole 
set or system, as well as for one curve. 

Thus for confocal ellipses we have the equation a* y*? 
+ b* x2* = a* b®, a and b becoming variables in the general 
equation. But the condition that the ellipses are confocal, 
makes the semi-focal distances f a constant in the general 
equation, and we have the auxiliary equation a*? —b* = /?, 
by which either a or b may be eliminated. We will elim- 
inate a, which gives (f? + b*) y*® + b® w2* = f? b* + bt. 
Differentiating, regarding b as constant, we may elimin- 
ate b in the differential equation, by substituting its value 
as found from the integral equation. 

Next we note that the tangent of the angle which the 


tangent toa curve makes with the axis of X is dy 


dx’ 
the tangent of the angle which the normal makes, using 


the same direction of rotation, is — 


and 


Now let 2’ and y’ be the co-ordinates of the required 
curves. Observe that at the point of intersection of two 





orthogonal curves the co-ordinates are the same, and the 
tangent to one is the normal to the other. Therefore, at any 
dy a2 
dx day 
By making these substitutions in the equation obtained as 
described, we obtain the differential equation for thé re- 
quired set of curves, the only difficulty being the practical 
one which may attach to the integration of this equation. 

The solution for confocal ellipses is quite complitated, 
and as we already know by the method of conjugate 
functions that the orthogonal curves are confocal hyper- 
bolas, we will omit it to give space for some solutions 
which illustrate the theory better, 

1. A set of parallel lines making the angle or arc whose 


point in the system 2 = 2,y=y’, and 


tangent is a, with the axis of X, is expressed by the equa- 


tion y = ax + b, b being a variable parameter. Differ- 
entiating, we have st = a, the variable parameter having 


disappeared. 
Making the proper substitutions, — iy 


ing, y’ =c— : a’ ; which is evidently correct, as it is the 
equation of a set of parallel lines at right angles with the 
first. Fig. 1 shows such a system. 

2. A set of right lines passing through the origin. 
dy 
dx 
parameter, it must be replaced by its value 


=a, and integrat- 


Here 
= aas before; but a, being a variable 
y 
x 
ay _y 


dz «x 
Integrating, #* = r* — y*, which is the equa- 


y = ax, and 
given by the 


integral which gives ; therefore, 


ad af _ 
dy a” 
tion of a set of concentric circles, r being the variable par- 
ameter. Fig. 2 shows this case, 

3. In a set of circles passing through the origin 
and having their centres on the axis of X, we have: 


ey ne ms Elminating 1, 


equation, 





y+2z?*—2re=0; 


dz 
dy _ y2a? da’ bd a’? — x2 
dx 2x2y''dy  3ay¥ ° 
ing x’* + y’*—2r’y’ = 0, which is the equation of a set of 


Integrating and reduc- 


Y 





circles passing through the origin and having their 
centres on the axis of Y. Fig. 3 illustrates this case. 

4. In a set of equal circles having their centers on the 
axis of X, we have 
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Fig. 4 is such a case. 

The whole theory may be thus summarized : 

Any plane curve is a function of one independent vari- 
able, but the position of a point in any determinate set of 





such curves is expressed by an equation with three vari- 


one of which being taken as the func- 


dx’ 
tion, the other two are independent. Any other deter- 
minate set of curves in the same plane may be expressed 


ables, x, y and 


by the variables a’, y’ and ¢ When the two sets form 


dy 
d a" 
an orthogonal system, the point x, y, oe for one set is the 


same as the point 2’, y’, <2, for the other, For any orthog- 


onal system whatever, providing it contains no singular 
points except points of inflection, there is a corresponding 
case in electric conduction, but in other branches of po- 
tential geometry this is not necessarily so. 

We will takeone more case, which is somewhat more 
general in character. 

5. A set of parabolas passing through the origin, with 
their foci on the axis of X. 
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.. nx* + a*y*, which is the equation of a set of concen- 
2 
tric ellipses in which = n If 
a 
nm = 1 we have Circles and radii, the same as in Case 2, If 
”% = 2 we have ellipses and common parabolas, This case 
is represented in Fig, 5. 
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The Balancing of Rotating Bodies. 


To the Editor of The Electrical World : 

Sr: I have noticed the articles in your paper lately, re- 
lating to the balancing of rotating bodies. The chief diffi- 
culty seems to be the determination of the proper place to 
put the counter-weight. I recently had some armatures 
that were badly out of balance given me to correct. The 
core was in the centre of the length of the shaft; the bear- 
ings were at each end of the core, and the pulley and com- 








mutator at the ends of the shaft outside the bearings. The 
balancing had all been done on the pulleys. 

1 balanced the commutators and pulleys by themselves, 
then fastened a heavy iron ring on the shaft between the 
bearing and the winding, and balanced it. Putting the 
armatures into the fields and running them I found that, 
although balancing statically they were out of balance 
dynamically. This led to the following idea ; I have not 
tried it, but think it will work all right. 

Referring to the accompanying diagram, Fig. 1, Aisa 
rigid frame in which the armature C can be rotated. The 
lower bearing is to be rigid. The upper bearing A’ is to 
be placed on a spring B so that it may oscillate slightly. 
Now, when rotating, the armature, being out of balance, 
will oscillate the bearing A’and the heavy side of this 
end D, Fig. 2, can be obtained. ‘The amount of oscillation 
should also be measured. 

The armature should now be changed end for end and 
like data obtained,which will give us point. Now connect 
the two points with a regular scroll line. Supposing that the 
point D has twice as much oscillation as the point Z, then 
the point F, one-third the distance from D to E, will be the 
heavy spot, and if the counter weight is put on diametric- 
ally opposite this the armature will run without any vibra- 
tion. Of course the speed of the armature must be the 
same when the oscillations of D and F are measured. 

Boston, Mass. EUGENE F, CARPENTER. 
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The Balancing of Moving Parts. 





To the Editor of The Electrical World: 

Sir : In your issue of June 16, Mr. Charles Seymour, ob- 
jecting to a statement of Prof. Sylvanus Thompson, raised 
an interesting question about ‘‘ balancing moving parts.” 
I must only regret that, after very judicious remarks, he 
concluded with a gross heresy that I will take the liberty 
to point out. Mr. Thompson said (rightly, I think), that 





Figs, 1 AND 2,—BALANCING MOVING PaRTs. 


“a thing so balanced as to stand in any position, is not 
necessarily balanced for running; that a four-pound 
weight at three inches from the axis of rotation, though 
balanced statically by a one-pound weight at 12 inches 
from the axis, is not balanced by it dynamically, for the 
moments of inertia about the axis are not equal.” Mr. 
Seymour, appealing to the results of practice, answered 
that ‘‘ a mass poised upon its centre of gravity can be ro- 
tated in any plane and at any degree of velocity and cause 
no more disturbance to its supports than when standing 
still,” and I agree with him so far; but he concludes un- 
fortunately that ‘‘it proves that a four-pound weight 9 
8 inches from the axis and a one-pound weight at 12 inches 
have equal moments of inertia.” 
No, it does not prove that 
4 x (8)* =1 x (12) 
or 86 = 144 | 
because that is false, 
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It does not prove any more that Mr. Thompson is wrong, | the pulley is approached to the fly-wheel. In order to 
but only that Mr. Seymour has taken a quite different | effect this.object, connection between the pulley and the 
view (but a very practical one, too) of the so-called ‘‘ dy-| dynamo spindle is made by a coupling with drag link, 
namic balance ;” and I will now try to diepel any mistake. | the pulley being mounted in bearings in a fork, by means 
When a body is put in running, two conditions are neces-| of which it can be pressed against the fly-wheel. The 
sary in order that it may run smoothly and conveniently : | dynamo is so placed on the bed-plate that the axis of its 
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FIGS. 1 AND 2. THE CURTIS COMBINED STEAM SEPARATOR AND TRAP. 


1.. It must run without jarring its supports ; that requires 
that the resulting centrifugal force be = 0, 
Or calling m, m’ the mass of the two aforesaid weights, 
we must have 
m @* r = Mm’ w* 7’, 
(r and 7’ being the distances to the axis of rotation and w 
the angular velocity). 
Or 
mr=m’ ?’, 
which indicates that the axis must pass through the cen- 
tre of gravity of the two weights. 
2d. The rotatory moment (that is the moment of the 
force necessary at any instant to maintain the rotation) 
must be constant, It requires that the dynamical ener- 
gies of the two opposite masses be equal : 
m @*? 72 = m’ a*® 7’ 3, 
or 
mr? =m’ 7 *® 


or that the moments of inertia be equal, as Professor 
Thompson said, 

To sum up all, we must say that a thing so balanced as 
to stand in any position is not necessarily ‘‘ balanced 
dynamically,” but that a thing *‘ balanced dynamically ” 
is not always ‘‘ balanced for running without jar.” 

To give a good running, it must be poised upon its centre 
of gravity, and have equal moments of inertia on both 
sides of any plane passing through the axis. 

These two conditions are equally necessary, but the first 
is far more sensible to the observer. 

Fortunately, they are simultaneously satisfied, too, in 
every symmetrical body. 

In concluding, we must return thanks to Mr. Seymour 
for having attracted the attention of the readers of THE 
ELECTRICAL WORLD to that useful and practical subject, 
but I maintain that Mr. Thompson was not so very absurd 
in his statement. BLONDEL, 

Paris, France. 
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A Novel Combination of Engine and Dynamo. 





We have from time to time illustrated various combina- 
tions of engine and dynamo, for ship use and for other 
purposes in which it is necessary to economize space. On 
this page we now show a novel arrangement which was 
brought to notice by Messrs. J. H. Holmes & Co., an 
English firm, at the late Newcastle exhibition. Power is 
supplied to the dynamo by friction between the fly-wheel 
of the engine and a paper pulley on the dynamo spindle, 
the novelty of the arrangement lying in the manner of 
insuring sufficient grip between the surfaces. In the well- 
known Raworth gear the dynamo pulley is placed on the 
upper part of the fly-wheel, and grip is obtained by sus- 
pending the wholedynamo on trunnions, so that its pulley 
may be drawn against the face of the fly-wheel by means 
of aspring. In another kind of gear devised by Profes- 


* sors Ayrton & Perry, which we have illustrated, the 


dynamo is placed below the fly-wheel and is also sus- 
pended in trunnions, but instead of pressing the 
pulley against the face of the fly-wheel, they allow 
its weight to bear on a very short belt passing round 
the fly-wheel. These systems have the objection of 
requiring the whole weight of the dynamo to be taken 
hy the pivots; but in Messrs. Holmes’ arrangement the 


dynamo itself is fixed on the engine bed-plate, and only ! 


armature passes as near as may be through the centre of 
the pulley when the latter is pressed against the fly-wheel, 
and as the wear on the paper pulley would in practice 
scarcely exceed 4 inch before the paper has to be renewed, 
the two shafts can only be out of line by this small amount. 
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The Curtis Combined Steam Separator and Trap. 





Intelligent steam, users have long been feeling the want 
of some device which should separate the entrained 
water and the water of condensation in steam pipes from 
the steam before it enters the engme cylinder, for the rea- 
son that water in the cylinder operates first to largely 
diminish the expansive force of the steam, and secondly 
it tends to the rapid destruction of the packing in the 
glands and causes cutting and scoring of piston-rods, 
valve stems and cylinders. In condensing engines it also 
tends to destroy the vacuum so essential to economical 
operation of the engine. 

These separators placed in the steam-pipe between the 
boiler and the engine effectually separate all the water and 
insoluble matter from the steam and deliver only pure 
dry steam to the engine, and are especially useful in com- 
bination with boilers having a small steam space and very 
rapid combustion. 

Our illustrations, Figs. 1 and 2, show, respectively, an 
exterior and intericr view of the separator. From the 
sectional view it will be seen that the steam in its passage 
through the separator is sharply deflected downward and 
then as sharply deflected upward. The steam, being a 
highly elastic fluid, readily accommodates itself to these 
changes of direction, but not so the water and solids car- 
ried along with it. These, by their momentum, continue 
onward instead of turning with the steam, and are pro- 
jected against the inclined faces of the deflector, and grad- 
ually falling as they lose their momentum, are gathered in 
a stream against the back of the separator and flow 
downward to the base. 

It will be observed that the lower edge of the deflector 
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COMBINATION OF ENGINE AND DYNAMO. 


It is evident, says Industries, from which we make the 


reproduction, that whatever be the amount by which they: 


are out of line, if the couphng between the two shafts 
were made by a rigid drag link, one of the shafts would 
have to run at an irregular rate of speed if the other runs 
at a uniformspeed. With heavy masses this is clearly inad- 
missible, and some device for compensating these irregu- 
larities of speed must be introduced. In the present case 
Messrs. Holmes have succeeded in overcoming the diffi- 
culty by employing a flexible drag link, a spring washer 
being inserted at each end of the link, which lies between 
the two coupling discs, as shown in our illustratioa, 


plates are trimmed to such an angle that the drops and 
streams of water and grease will cling to the plate until 
they reach the point of contact with the shell, and being 
entirely out of the current, flow quietly to the bottom. 
Any of the lighter particles of matter that may have re- 
mained in the steam current after the first turn are simply 
thrown out in the next, and shower down as fine spray 
against the bottom and sides of the shell. 

The water in the base is removed by the Curtis balanced 
float trap, the valve of which is double seated and balanced 
The valve area is very large, and there isa pass-by valve 
by which the whole can {be blown out at will; a glass 
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water gauge at the side shows the water level at a glance. 
The sediment, being heavier than the water, settles tc the 
bottom, and can be removed at pleasure by taking off the 
cover which removes the float and exposes the interior to 
inspection. The grease, being lighter than water, floats on 
the surface and can be drawn off at intervals through a 
grease cock located at the water line of the trap. 
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Seventh Annual Meeting of the Association of Rail- 
way Telegraph Superintendents. 





The seventh annual meeting of the Association of Rail- 
way Telegraph Superintendents couvened at Murray Hill 
Hotel, New York City, on Wednesday, July 11. The 
meeting was called to order at 10 o'clock A. M., by Presi- 
dent G. L. Lang, of Boston. 

The following members were present: G. C. Kinsman, 
Wabash Railway, Decatur, Ill.; P. W. Drew (Secretary), 
C. &. E. Iil., Chicago; C. 8. Jones. Ill. Central, Chicago; 
G. E. Simpson, C., M. & St. P., Milwaukee; S. S. Bogart, 
West Shore, Weehawken, N. J.; J. B. Shaw. N. Y., P. & 
Q., Jamestown, N. Y.; C. W. Hammond, Mo. Pac., St. 
Louis, Mo.; T. J. Higgins, C..C., C. & I., Cleveland, O.; C. 
A. Darlton, R. & D., Washington, D. C.; N. E. 
Smith, N. -. & N. H., New Haven. Ct; E. A. 
Smith, Fitchburg Railway, Boston; J. D. Gibbs, Mo. 
Pac., Sedalia, Mo.; E. M. Herr, C., B. & Q., Chicago; 
A. R. Swift, C., R. I. & P., Chicago; H. C. Sprague. K. C.. 
Ft. S. & G., Kansas City. Mo.: H. F. Houghton, Wabash 
Railway, Butler, Ind.; G. T. Williams, N. Y., C. & St. L., 
Cleveland, O.; C. E. Topping, now Supt. U. 8S. Express 
Company. New York; Robert Stewart, C. R. R. of N. J., 
Elizabeth, N. J.; J. Stenson, L. I. R. R., New York, J. W. 
Latiig, L. V. R. R., Bethlebem, Pa.; F. P. Cummings, N. 
Y., N. H. & H.R. R.; Horace Jobnson, Grand Central 
Depot, New York; I. Cohen. H. & T. Central, Houston, 
Tex.; M. B. Leonard, N. N. & M. V.. Richmond, Va.; W. 
J. Holmes, N. Y., L. E. & W., New York. 

The following new members were elected: A. E. Smith, 
New Haven; N. B. Patterson, Mattoon, Ill.; Robert 
Stewart, Elizabeth, N. J;. F. W. Wilson, Fort Wayne, 
Ind.; J. E. Duval, Ottawa, Ont.; W. B. Blanton, Du- 
bugque, Ia ; J. A. Lockard, Atlanta, Ga.; J. G. Pinkerton, 
Amory, Miss.; C. H. Hopkins, Norwich, N. Y. 

After the reading and acceptance of the report of the 
Secretary and Treasurer, Mr. Bogart from the committee 
appointed last year to examine the various devices used 
for recording the signals transmitted over telegraph wires, 
made a verbal report. He had examined the self-starting 
registers manufactured by different establishments, and 
those of the Western Electric Company would be included 
in the exhibit of that company, which, with many others, 
would be ready for inspection Thursday morning. It was 
the intention to have the register operated by an electric 
motor in lieu of a spring or weight. 

President Lang, after announcing that the various ex- 
hibits would be ready for examination at 9 o'clock next 
morning, introduced to the meeting Commauder Brown, 
of the Naval Observatory, Washington, who, he said, 
would explain to them some of the features in connection 
with the distribution of standard time. 

Commander A. D. Brown, U.S. N., then addressed the 
meeting as follows : I was not aware until a few winutes 
ago that I hadcome here for the purpose of making any 
remarks before the association, but I am very much 
obliged for the opportunity of doing so. and will be very 
glad indeed to give any information in my power. With 
reference to *‘ the distribution of standard time,” 1 assume 
youdo not care to know just how the time is obtained, 
and that your object is more to find out how it is dis- 
tributed, I may say, however, that the timeis found from 
the stars and not from the sun. In fact, no regular as- 
tronomical observer uses the sun as a source of obtaining 
the time. In brief, our observations are taken 
every day. Every evening as early as possible the num- 
ber of stars is observed, and the standard mean time 
clock 1s compared with the sidereal or star time clock on 
the chronograph. The followmg morning the observations 
are worked up, and a comparison of the two clocks again 
made. If there had been any great change in the barom- 
eter during the night it is allowed for in the rating of the 
sidereal c.ock, as experience has demonstrated that the 
density of the air has a great effect upon the rate of the 
clock. The standard cluck is allowed to run on from one 
year’s erd to the other without being touched. It is 
the practice with some persons concerned in time service 
to place weights upon the pendulum, or remove them, as 
the case may demand; but with us this is not done, because 
the standird clock is not used to send out the time, but 
another clock called the transmitter is used for that pur- 
pose. This transmitter is used every day at 20 minutes of 
12. . The officer who is taking the observations informs the 
gentleman in charge of the time services how much the 
standard mean time clock is fast or slow of Washington 
time, and he then applies to this the difference between 
75 meridian or eastern time, and local time, and in this 
way he is enabled to find out exactly what the face of the 
transmitting clock should show. Hethen compares the 
standard with the transmitter by the chronograph, and 
having found how much the transmitter is out manipu- 
lates the pendulum by slowing it down or hastening it, so 
as to make the seconds of the transmitter show the cor- 
rect Eastern standard time. At 3} minutes before noon 
the switch connecting the clock with the distributing 
system is turned, and a signal is sent to the Western 
Union office. The means by which this is accomplished 
are briefly as follows: Two wheels are placed upon the 
seconds arbor of the clock; the one has 60 teeth 
cut in it with certain omissions; the other has 
but one tooth of a peculiar shape. As these wheels 
revolve they impinge upon certain springs through 
which a circuit is normally constantly passing. Upon the 
top of the clock case is an armature with a peculiar nook- 
shaped contact point, which, as the circuit is broken 
through the spring, makes the circuit on the eight point 
repeater which distributes the signal. In this way the 
break of the clock is changed to a telegraphic make, As 
the signals proceed, the last 5 seconds of each minute are 
omitted, and also the 29th second of each minute. In this 
way a distant operator is enabled to know what portion 
of the minute he is receiving, and he only has to listen until 
he misses one beat. When taking up the count, if he gets 
beyond 50 he knows that it is not the last minute of the 
signal. Should, however, his count stop at 50, he knows 


that the next signal will be noon. At the observatory clock, 
when }1 hours 59 minutes and 50 seconds is reached, the 
switch is turned on to the connection with the second wheel, 
known as the*'minute break,” which,as it revolves, impinges 
against another spring, and makes the telegraphic signal 
for an entire second. In this manner it is easy to recog- 
nize the exact signal. In connection with the distribution 
of time the observatory has adopted, after many years of 
experience and experiment. a system which it believes to 
be the standard. Tt is known as the Gardner system of 
controlling clocks. We have a line from the observatory 
to the various public buildings in the city, upon which are 
some 225 clocks. There are others also, connected with 
the same line, making a total number in operation of 
about 400. This system has been in operation about four 
years, and has given entire satisfaction. The clock is 
an ordinary 8 day clock, containing its own motive 
power. The office of the electrical signal is merely to 
set it, the connection being made by means of an 
attachment to the clock. When the signal passes, the 
hour, minute and second hands move to zero; in other 
words, the clocks in Washington show 12 hours, no min- 
utes and no seconds at the exact instant that the same is 
shown by the observatory clock. The railroads have re- 
cently had their attention called to this clock, and it is 
now in use upon some of them. The Piedmont Air Line 
Company, being on the spot, was naturally the first one to 
take it up. Their first request was for a clock in their of- 
fice. This worked so well that they afterwards ordered a 
number, some 30, I think, which are now in use upon the 
line in the train despatcher’s office, and I think Mr. Darl- 
ton will corroborate me in the statement that they have 
given entire satisfaction. It seems tome that there can 
be nothing moreimportant to the railroads of this country 
than a uniform standard of time upon which they can de- 
pend, and it certainly must be a great comfort to any gen- 
eral superintendent to know that at the instant of noon 
by the clock of the observatory whence he d rives his 
time, every train despatcher’s clock shows the same hour, 
minute and second. 

The PRESIDENT stated that all the roads running out of 
Boston obtained their time from the Cambridge Observa- 
tory. 

Commander BROWN in reply said that every observa- 
tory has a different signal. each from the other. The 
Naval Observatory has had the railroad service in view for 
many years. 

Mr. C. S. Jones, of Chicago, having stated that the 
Limited Time Company obtained its signals from three 
observatories, viz., Washington, Maddison and Evanston, 
Commander Brown said that it was a very bad practice 
obtaining time from three observatories. This had been 
proved by experience at New York, where the local time 
service is in charge of Mr. Hamblet. At one time he 
received signals from five different observatories. He 
made a record every day of the error, and it was evident 
that by taking the mean they would get into trouble. 

Mr. A. E. SMITH, of New Haven, stated that there was 
almost invariably a difference of one second between the 
time from Washington and Yale observatories. 

Commander BROWN stated that at Washington they pay 
more attention to accuracy and details. At one observa- 
tory the weather may be cloudy and atanotherclear, It is 
much better to take the time from one observatory and 
stick to it. 

Mr. Jonks, of Chicago, said that the matter of stand- 
ard time was assuming considerable importance in the 
West, and when a proper system was shown it would be 
generally adopted. He was not sure whether it was safer 
to rely for accuracy on the enthusiasm of professors or 
the competition developed between private parties. 

Mr. Herr, of Chicago, stated that he had been using 
for about four months eight self-windipg clocks located at 
various points, which had been synchronized by signals 
from Chicago. Lately, however, Mr. Pound has started a 
time company, and is now receiving time signals from 
two observatories. He proposes to synchronize. His 
business, comprising different systems and clocks, has been 
doing very well. They synchronize only when the varia- 
tion is less than half a minute. 

Mr. DARLTON said that the Gardner clocks were in use 
on the Richmond & Danville line over an extent of 2,500 
miles. They are set at noon each day. The signals are 
sent over the railroad wire from Washington. The 
synchrovizing device may be attached to any clock at 
very small expense, 

In reply to a question by Mr. Jones, Commander Brown 
said that the transmitting attachment added to a fime clock 
did not retard it, as the work required was but very slight. 
The attachment is not connected with the pendulum. It 
is on the seconds arbor, but not in the train. Mr. Williams, 
of Cleveland, thought that Prof. Gardner’s attachment re- 
quired a very long contact on the 60th beat, The signal 
which they received from Washington was very short. 
Mr. Jones inquired if the magnetic influence which caused 
variation in the rate of watches would apply in any case 
to clocks. Commander Brown replied that there would 
be nothing of the kind in the case of a clock. There was 
no doubt as to the variation in watches caused by 
magnetism, especially with watches used on a rail- 
road. He had made a great many tests of the Giles 
anti-magnetic shield, and also the Geneva non-mag 
netic watches. The Giles watches performed as 
well as a watch could, so far as their protection under 
ordinary circumstances was concerned. The shield 
was not, however, a thorough protection under all cir- 
cumstances. He magnetized all of them, but had to place 
them close to the poles of the dynamo in order to do it. 
The non-magnetic watch was not affected at all. The 
first he tested he could stop in a magnetic shield; the 
other sent to him he could not stop. The difference be- 
tween them was explained by the fact that a steel fork 
was used in the mechanism of the first watch. The ques- 
tion is not settled as to how these watches are going to 
wear, as they have been in use but a comparatively short 
time. Unless a shielded watch is put very close to a 
dynamo it will not be affected by the magnetic influence. 
There is no question but that the Geneva watch is com- 
pensated for temperature. The balance wheel is made of 
two different alloys of palladium sweated together, 

Mr. LEONARD, of Richmond, said that he had made tests 
with the Giles shield, and had never found it subject to 
the influeuce of a Thomsou-Houston machine, 

Mr. HERR replied that in his test he had used the Ball 
dynamo, in which the field is much more intense than in 
the Thomson-Houston machine. 

Commander Brown explained that compensation for 
temperature is very difficult to obtain. He had just fio- 
ished testing 40 chronometers which were compensated 


for a temperature of 70 degrees. The makers have told 
him that in respect to compensation they work in the 
dark. One cannot get a watch or a chronometer that will 
run within a second at all temperatures without an auxil- 
iary balance. Palladium has been used as a balance 
spring for chronometers with the idea it would not rust, 
but the metal was not satisfactory as a spring. It does 
not act the same as steel, and its use for that purpose in 
chronometers had been abandoned. 

The PRESIDENT inquired of Mr. Bogart whether the 
time signals from Washington were sent direct through 
the New York office to New England, or whether re- 
peaters were used. Mr. Bogart replied that the signals 
Pageed through four repeating points iv the New York 
office. 

Mr. JoNnEs stated that in 1869, while at Albany, he 
carried on experiments for a year or two in conjunction 
with the professor in charge of Dudley Observatory. They 
made up a metallic circuit of 2,000 miles, and they fixed 
the speed of the signals over this wire at 36,000 miles per 
second, ,},th of a second being consumed by the move- 
ment of each armature in the circuit. Very careful ob- 
servations were made. The armature time must be taken 
into account, and if its movement is sluggish the time 
occupied is more than ,j,th of a second. 

There being no further discussion of the time question, 
Mr. C, E. Topping announced that the Hon. J. H. Starin 
had extended to the association aninvitation to visit Glen 
Island. Transportation had been provided for 120 guests, 
and the steamer would be at the foot of East Thirty-sec- 
ond street at 3:15 P. M. 

The Lung Island Railroad Company bad also extended 
an invitation to visit Manhattan ach. Superintendent 
Holdridge, of the Woodruff Palace Car Company, hed 
provided coaches, which would be in readiness at Hunter’s 
Point at 5 Pp. M. on Thursday. 

The president announced that an invitation had been re- 
ceived from Mr. Henry Harley to visit the tunnel on the 
West Shore road and examine the workings of the signals 
at that point, 

Mr. Bogart stated Superintendent C. W. Bradley would 
furnish an engine and coaches. The signals referred to 
were a new departure. They count every pair of wheels 
that goes on a block, and report the same number as they 
pass off. 

The thanks of the Association were voted to the various 
parties extending the invitations, and it was decided to 
visit the West Shore signals on Friday. At one o'clock 
P. om 5g meeting adjourned until Thursday morning at 10 
o'clock, 





The meeting was called to order on Thursday morning 
at 10:30 a.m., by President Lang, who announced that the 
next railway business would be the report of the com- 
mittee appointed last year to report upon the adoption of 
a substitute for the long dash now used as the character 
for the cipher. 

Mr. SELDEN reported on behalf of the committee, that 
they had conferred by letter. They had called upon repre- 
sentatives of all telegraph companies. and presented sym- 
bols suggested by different parties. Every new character 
suggested, however, conflicted with something already in 
use. If the letters were made correctly by an operator, 
notrouble would arise from the confliction of characters 
now used. A feeling existed among all people identified 
with telegrapby that they should not make any change in 
the Morse alphabet. Upon the motion of Mr, Woot the 
committee was discharged. 

A telegram was read from O. C. Green, N. P. R. R., call- 
ing attention to the fact that superintendents did not act 
promptly in reporting discharged men. A general discus- 
sion ensued in which the practice of reporting the dis- 
charge of operators through the secretary’s office was 
commented on by different members present. It was 
maintained that this system was not a black-listing 
scheme, as has been generally stated, but merely a system 
by which the records of applicants for positions would be 
determined without loss of time and voluminous corre- 
spondence. It was decided to make no change in the ex- 
isting methods, but it was generally understood that the 
superintendents would co-operate with the secretary in 
distributing prompt information of this character. 

The following officers were elected for the ensuing year: 
G. C. Kinsman, Decatur, IIl., president; C, A. Darlton, 
Washington, D. C., vice-president; P. W. Drew, Chicago, 
Ill.. secretary and treasurer. 

Mr. J. W. Lattig, on behalf of the Lehigh Valley Rail- 
road, invited the association to take a trip to Easton over 
that line and re the working of the train telegraph in 
practical use. The invitation was accepted and the mem- 
bers were notified to take the 1 o’clock train from Jersey 
City on Friday. 

In reply to an inquiry by Mr. Selden as to their experi- 
ence with the train telegraph during the blizzard last Marcb, 
Mr. Lattig said that it was their only reliance for tele- 
graphic communication for three days. All the relief and 
supply trains were governed through the medium of the 
train telegraph, and its operators were on duty night and 
day. A serious accident occurred at this time, and there 
was no other means of communicating with the wreck. 
The wire was broken once on Monday at Bound Brook by 
other wires falling upon it. Their experience had been 
that this system works better in stormy than in dry wea- 
ther. The use of it for commercial telegraphing was 
gradually increasing. None of the previously exist- 
ing telegraph offices had been abandoned by reason 
of its introduction, because the growth of business on the 
road required constantly increasing facilities. A gravel 
train had been equipped with the apparatus, which was 
engaged in the construction of an additional track. One 
hundred men were employed on this train, and during the 
first week one hour and forty minutes of time was saved 
by the train obtaining permission to remain on the main 
line. Working time for this train had been saved every 
week since it was fitted up and provided with means of 
constant communication with the dispatcher’s office. All 
of the wrecking trains have now been equipped with these 
instruments, so that after being ordered out they are in 
communication with headquarters until the wreck is 
cleared away and the train returns. 

The commitvee appointed to fix the time and place of 
the next meeting reported in favor of holding it at At- 
lanta, Ga., on the third Wednesday in October, 1889. 

Messrs. Lockard, Leonard and Dalton were appointed a 
committee of arrangements for the next meeting, 

W. Pope, as an old railroad man, addressed the 
meeting in order to call attention to a misunderstanding 
which appeared to exist in regard to the work of the Asso- 
ciation. He alluded to the fact that the application of 
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electricity to railroad work was continually increasing, 
and pointed out that it would be for the best interests of 
its members to give greater attention to these matters in 
order to make their meetings more profitable and keep 
abreast of the improvements which were continually being 
brought out. His attention bad been called to this subject 
by the appearance of an article in the Railroad Gazette, 
describing an incandescert plant which had been intro- 
duced in the railroad yard at Oakland, Cal., for hghting 
the signal lanterns by electricity, which had proved to be 
more economical for the purpose than oil. e stated that 
a similar plan wasin contemplation by the Pennsylvania 
Railroad a for the Jersey City yard. 

A discussion followed upon this subject which led to 

the adoption of the following resolutions: 

ved, That the Chair appoint a committee of five on 
electrical information, whose duty it shall be to dissemi- 
nate matters brought to their attention by members of 
this Association. 

The Chair appointed to serve on this committee Messrs. 
Leonard, Lattig; Bogart, Swift and Higgins. 

Resolved, That the Chair appoint a committee of three 
who shall select subjects and writers upon the same, said 
papers to be read at the annual meetings. 

he Chair appointed as such committee Messrs. Herr, 
Selden and Lang. 

Following out the line of policy as intimated by the 
previous discussion, Mr. G. L. Lang presented a paper on 
** Electric Welding,” as being a subject of general interest 
to the mechanical departments of railroads. as well as the 
electrical. The paper was that of Mr. Otis K. Stuart, read 
recently before the Boston Electric Club, and it was heard 
with the greatest interest. 

Mr. LANG stated that he had seen one of these ma- 
chines in operation when a bar of cast steel and one of 
copper were welded together. One would suppose that 
the metal most easily fused would burn away before the 
other was brought toa welding heat. This is not the 
case, however, and it is very simply provided against. 
The current is brought to the bars through clam 
which grasp the bars near to the ends to 
welded, and the current is brought through chese 
clamps. Where copper and steel are to be welded 
together, the clamp is placed about six inches back on the 
copper bar, while it is only about one inch from the point 
of contact on the steel bar. In this case the heat is dif- 
fused through a large body of the metal which is most 
fusible, so that they are both brought to a welding point 
at the same time. The process is something really wonder- 
ful, and promises to revolutionize the ordinary method. 
In reply to an inquiry by Mr. Lattig, Mr. Lang stated 
that the system is now in constant use at the Thomson- 
Houston factory in Lynn. 

On mvtion of Mr. Lang, a committee of three was ap- 
pointed to draw up suitable resolutions of thanks for the 
many courtesies extended to the Association during their 
visit to New York City. The committee was composed of 
Messrs, Selden, Lang and Jones. 

By permission of the meeting, Mr. F. E. Kinsman read 
a paper on an electric automatic brake-controlling device, 
whisk he claimed would make the existing air-brake and 
block signal system still more effective than they now are, 

The paper was referred to the committee on electrical 
inf »rmation. 

The meeting then went into executive session and sub- 
sequently adjourned, 


THE EXHIBITS, 


The committee appointed at the meeting last year to 
secure and arrange exhibits of electrical appliances for 
railways did their work very thoroughly, and all being 
shown in one room, the display was very interesting. The 
following is a list of the exhibits: 

The Non-Magnetic Watch Company of America, non- 
magnetic watches in great variety. 

Giles Bros. & Co.. large assortment of watches fitted 
with the Giles anti magnetic watch shield. 

The Western Electric Company, electrical instruments 
of all descriptions for railroad work; alsoa special self- 
starting register devised for use in dispatcher’s office. 

The E. 8. Greeley & Co., a fine display of keys, sounders, 
switches and measuring instruments; also a self-starting 
register. 

Combined Electric and Trip Bell Cord Company, a 
three-conductor bell cord for an electric train signal which 
can also be used as a mechanical bell cord in the ordinary 
manner. 

The Pennsylvania Steel Company, crossing semaphore 
and automatic block signals, all designed to be operated 
by magneto-generator, 

Consolidated Railway Telegraph Company, two stations 
equipped in working order with induction train telegraph 


apparatus, 

The Edison Phonoplex was also shown by working 
opperstee. 

he Union Indurated Fibre Company, samples of 


buckets, pipe and other articles, made of that material. 

The Railway Cab Electric Signal Company, a fine work- 
ing model, with track and locomotives complete, showing 
the operation of the cav signal. 

‘The Union Switch and Signal Company, a variety of 
electric signals for switches, crossings, blocks, etc. 

Chas. McIntire & Company, samples of the McIntire 
connector, as applied to wires of all sizes, 

Waters-Sweeny Telegraph and Telephone Switch Com- 
pany, telegraph switch, specially designed for economy 
of battery material and office space. 

Street’s Railway Signal Company, a novel crossing 
signal operated by the jar of approaching trains. 





The members of the association and their friends visited 
Manhattan Beach Thursday evening as guests of the Long 
Island Railroad Company. They were unfortunately de- 
layed on their return trip by a mishap to another train, 
and did not reach New York until about 3 a.M, In con- 
sequence of this detention many of them did not feel 
equal to the carrying out of Friday’s programme. A dele- 
gation started out, however, Friday morning, and were 
met at the West Shore station by 8. 8S. Bogart, superin- 
tendent, and W. W. Montalvo, division chief operator 
of the telegraph system on that line, who escorted 
them to a special car, where they were taken 
in charge by Henry Harley, superintendent of the Amer- 
ican Railway Signal Company whose signals are in use 
at both ends of the Weehawken tunnel. The peculiar 
feature of this system for providing against accidents 
urising from the parting of a train on a block, renders it 
of special interest as adding another safeguard to the au- 


tomatic electric signal, and its operation was thoroughly 


See 

sportation to Jersey City was provided over the 
Junction Railroad, and an elegant lunch was spread 
for the entertainment of the guests en route. A 
special car, fitted up with the induction train tele- 
graph apparatus for a trip over the Lehigh Valley R. R., 
was found in waiting attached to the regular tain 
leaving Jersey City at 1:16 P.m. Mr. J. W. Lattig, super- 
intendent of the Lehigh Valley R. R., now took charge of 
the party, and after passing Metuchen Junction an oppor- 
tunity was given to the visitors to test the merits of the 
train telegraph. The length of time it has now been in 
use, and the record of the experience with it during the 
blizzard has greatly increased the estimation in which it 
is held by the Lehigh Valley management, and there is 
no doubt as to its pratical utility, not so much for the con- 
venience of travelers as for constant use in the administra- 
tion of the affairs of the company. 

Although the perfect reading of the signals is somewhat 
difficult at the outset to an operator not familiar with the 
sound, those who have had very little experience with the 
instruments have no trouble in copying long communica- 
tions as readily as with the ordinary Morse apparatus. 
The exhibition was highly satisfactory, and the party re- 
turned by the train Jeaving Easton, Pa., at 4:28 witha 
very g impression of the value of the system. 





The following account of a little episode that occurred 
during the convention is from the Times: After the repre- 
sentatives in attendance at the convention of the Telegraph 
Superintendents had concluded their labors last Thursday 
many of them went down to the banquet at Manhattan 
Beach as the guests of Mr. Austin Corbin, Presid:nt of the 
Long Island Railroad. Mr. Corbin’s reputation as a most 
delightful host makes it unnecessary to say that the party 
had a charming evening, and after it was all over they all 
left the beach in a special train. Everybody was happy 
until, about three-quarters of a mile from the beach, one 
of the cars on their train jumped the track, and then for a 
period there was gloom. ere was a misfortune, in- 
deed, but one coupled with an opportunity to illustrate 
the unlimited resources of the Long Island Railroad Com- 
pany. The telegraph operator at Manhattan Beach was 
therefore instructed to send out a train to the scene of the 
accident, transfer the visitors, and run the reorganized 
special train through to its destmation by a branch line. 
He was also instructed to hold the eight regular trains due 
to start at short intervals until the special had good head- 
way, and torun the latter around any train which it might 
overtake. But the wicked telegrapher got the order twisted 
either through accident or intention. He immediately 
proceeded to start the eight regular.trains toward Brook- 
lyn and Long Island City over the branch, leaving the dis- 
abled special lumbering up the main track. In vain did the 
Long Island officials who were on the special fret, while 
the visiting railroaders encouraged them to “‘have patience” 
and good-naturedly suggested that annoying accents 
were liable to happen on the best-regulaced railroads. 
Some of the members of the jolly party swapped reminis- 
cences and sang songs in the early part of the night, but 
it was cold, and finally the anecdotal vein was worked 
out, and the songsters hadn’t a chirrup left. At 2 o’clock 
in the morning the situation was pronounced serious, as 
some of the telegraph superintenderts were accompanied 
by their wives. An hour previously an irreverent gentle- 
man had suggested that the whole party walk back, but 
the ladies had simply called him ‘‘a brute,” and refused 
to stir. Realizing at last that some mistake had been 
made, the whole party tramped back through the deep 
sand to Manhattan Beach, where they crossed on the 
Marine Railway, and came to town on a special train over 
the Brighton Beach Railroad. 

Although it is barely possible that the order might have 
been misunderstood, President Corbin has been energetic- 
ally searching for that wicked telegraph operator and 
vowing vengeance on his head. The visitors, however, 
generally regard the whole thing asa huge joke. The 
patient millions who have been side-tracked and delayed 
for many hoursatatime by some of these same superinten- 
dents (most of whom were at one time train dispatchers), 
will perhaps enjoy this story. Many of the telegraphers 
of this city, who have frequently felt the heavy hand of 
the Superintendent of Telegraph, are unanimously of the 
= that that Long Island operator should have a 
medal. 
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* Electric’ Leather Belting. 


To the Editor of The Electrical World: 

Sir: Relative to the special notice issued by Messrs. 
Chas. A. Schieren & Co., as mentioned in your columns 
of June 23, in which it is claimed that they have the 
‘‘exclusive right to the use of the word ‘ Electric,’ which 
is stamped on the belting,” I desire to say that I originated, 
manufactured and sold a leather belt for dynamo use, 
naming and stamping it *‘ Electric,” long, loug before the 
house above mentioned obtained the patent which it is 
claimed gives them the exclusive right to the word’s use, 
and it was known by and ordered under that name by the 
electric light trade, I have in my possession papers, 
printed matter and other material indisputably substan- 
tiating my claim. 

I donot now, however, manufacture a leather ‘* electric” 
belt, but sell one known as the Patent Cotton-Leather 
“Electric” Belt. A. B. LAURENCE. 

New York Ciry, July i4. 


——————2-o-~@ 0-2. 








‘* Liquid Electrographs.”—The American Liquid Elec- 
trograph Manufacturing Company has been incorporated at Chi. 
cago with a capital stock of $50,000 by W. Vogel and others. 


The De Bausset Balloon.—Tbhe Commissioner of Patents 
has decided that Prof. De Bausset’s proposed steel air ship is im- 
practicable. ‘‘ The patent system,” he says, ‘‘ was never designed 
to protect tbe chimerical schemes of visionaries. Invention con- 
sists in more than the work of the imagination. This applicant 
has only carried his conception up to the point where invention 
must begin. The present case deals with ideas long exploded 
and proposes not a single step in advauce of what has long been 
known. It differs from the former schemes only in its gigantic 
proportions,” 


Special Gorrespondence. 
NEW YORK NOTES. 


Orrick or THE ELECTRICAL WORLD, 
168-177 Potter BurLpine, New YorK, July 16, 1888. 
The Magnetic Olub. 

The Magnetic Club had a jolly dinner at Cliff Cottage Hotel, 
Fort Wadsworth, Staten Island, on July 11. There were about 
75in attendance, and an excellent menu was discussed. The 
dinner was followed by music and hy speeches from President 
Bruch, Mr. Erastus Wiman,Mr. James D. Reid, Mr. C. E. Stump» 
and others. 





The Board of Electrical Control. 

The board has caused to be issued a large yellow and red 
poster, addressed to corporations or persons owning or operating 
electric wires or fixtures which do not comply with the rules and 
regulations of the Board. It is to be affixed to all poles, wires or 
fixtures which are found or declared by the board to be ‘‘ dead,” 
or existing in violation of rules, and the commissioner of public 
works has been notified of the issue of the notice, in order that the 
work of removal by the bureau of incumbrances may be facili- 
tated when the owner fails to do so, or cannot be found. The 
board has also adopted rules for safety, providing that all circuits 
which carry a current exceeding 500 volts between 9 a. M. and 
4 Pp. M. must be painted red for a length of two feet at each in- 
sulator; that every electric light wire carried on poles must be 
indicated by a number plainly marked on each cross-arm under 
the insulator, and that all circuits must be tested every hour 
when in operation, and defective insulation remedied at once or 
the current discontinued. 

A Telephone Infringement Suit. 

Judge Wallace has handed down a decision in the United States 
Circuit Court, which is of interest. Some time ago William T. 
Kitsell had a receiver and transmitter made on the Bell pattern 
and placed in the Hotel Madison for his own use. The American 
Bell Telephone Company brought suit in June, 1887, in the 
United States courts, for infringement, and an injunction with 
accounting, and an application was made for the removal and 
destruction of the instrumert. The case was heard in equity, 
and Mr. Kitsell confessed the facts. Judge Wallace has granted 
the perpetual injunction asked for by the company and the de- 
mand for an accounting. He says, however, that in refusing to 
grant an order for the removal and destruction of the instru- 
ment, he has no doubt of the power of the court thus to enforce 
its decree, if necessary. In English practice, he says, such a 
course is not uncommon, and the judge also instances the action 
of the Emperor of Austria against Louis Kossuth, brought to re- 
cover the possession of notes and plates, which Kossuth had pre- 
pared to use as president in issuing Hungariau currency. In this 
instance, however, Judge Wallace thinks the application “‘ savors 
of precision.” 

The Wires in New York. 

There being a good deal of interest in the subject of overhead 
wires, the following figures, given by the Mail and Express, are 
to the point, being an ‘‘estimate” of their extent: ‘The Western 
Union Telegraph Company has 1,500 miles of wire of the average 
weight of 350 pounds to the mile; the New York private line and 
telephone department cover nearly the same extent, with the 
average weight of 150 pounds to the mile; the fire department 
telegraph has nearly 1000 miles, if not more, with the average 
weight of 300 pounds to the mile; there are over {500 miles of 
private lines, averaging 200 pounds to the mile; the Bell Tele- 
phone is about the same length, with wires a little 
over 150 pounds to the mile; there are nearly 200 
miles of Gold and Stock telegraph, with an average weight of 
300 pounds to the mile; the American District Telegraph Com~ 
pany has over 300 miles of wire, at the weight of 163 pounds to 
the mile; there are 250 miles of Law telegraph, the weight being 
200 pounds to the mile; the burglar alarms cover over 200 miles, 
with the average weight of 150 pounds to the mile; the police 
wires extend nearly 200 miles with 300 pounds’ weight to the 
mile; connected with which are 20 miles to the commissioners of 
charities and correction, 25 miles to the armories and 10 miles 
for hospital service, all of the same average weight; the electric 
light wires extend over 100 miles, with wires weighing about 500 
pounds to the mile, and the remainder of private wires, weighing 
from 150 to 300 pounds to the miles. There are others, but these 
will suffice to show the danger. It is the intention to have all 
dead wires removed if possible; but how it is to be done on the 
tops of houses is for some one higher iv power to determine.’ 
Funnily enough these figures are closed by the statement of the 
reporter that most of the current is supplied from Leyden jars ! 

The Eoo Magnetic Watchman's Clock. 

Mr, C. D. Bernsee, lately connected with the portable watch. 
man’s time detector, has taken an office in the Pctter Building, 
and will introduce the Eco Magnetic Watchman’s Clock. This 
clock was described in THE ELECTRICAL WORLD of May 12, 1888. 
The operation of introduciug the watchman’s key into each station 
indicates on the dial of the clock the time. It works without 
batteries, thus avoiding any prejudice against the use of primary 
batteries operating watchman’s clocks. The magneto station i, 
always ready for use and is not easily put out of order. Mr. 
Bernsee has the exclusive agency and control of the Eco system 
for New York, New Jersey, Ohio, Indiana and Illinois. 

A Julien Dividend. 

The Julien Electric Company report a semi-annual dividend of 
2}¢ per cent, df 
Improving Telephone Exchanges, 

Mr. Henry L. Bailey, electrician of the Bell Telephune Com- 
pany cf Missouri, arrived in the city on Monday on a short busi- 
ness trip. Mr. Bailey says the company is about to try an im- 
portant experiment to overcome the induction from the battery 
current used for ringing the bells of the St. Louis exchange. He 
says that the lines of the exchange are almost exclusively of hard 
drawn copper wire, and are in prime condition, electrically and 
mechanically. A peculiar feature of the exchange is that the 
entire system is tested every morniug without “calling” a sub- 
scriber. The night chief makes the test of about 2,200 circuits in 
less than an hour, determining the condition of each circuit. A 
list of faults is laid on the day chief’s desk, and he directs the 
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inspectors, who veport from telephone stations convenient to their 
residences, so that they remove the faults before they report at 
the office in the morning. Asarule, the lines are cleared by 9 
o’clock every morning. Mr. Bailey considers this exchange, in 
many respects, far in advance of anything he has ever seen. 

The Commercial Electric Company. 

The Commercial Electric Company has been organized in West 
Hoboken, N. J., by Mr. H. N. Curtis, agent of the Thomson- 
Houston Company, 115 Broadway, New York, with the assist- 
ance of some friends. The construction and installation of a 
large plant will begin immediately, and they will furnish light, 
heat and power. Mr. Curtis has increased his plant at Batter- 
man’s, Brooklyn, N. Y., 25 more arc lights, now having a capacity 
of 68 arc lights, and Mr. Batterman is delighted. He is also 
using a number of the Thomson-Houston series incandescent 
lamps in his offices. 

Standard Underground Oables. 

The Standard Underground Cable Company has just closed a con- 
tract with the Brush Electric Illuminating Company, of New York, 
for furnishing and placing in position in the New York subways, 
between 14th and 34th streets, in Broadway, a little more than 
one mile of 8 conductors No. 4 B. & 8. G. arc light lead-covered- 
cable. This is the first contract made in New York for under- 
ground cable to be used for are lighting. The Standard Under- 
ground Cable Company guarantees the cable. 

News from 8t, Louis, 

The Bell Telephone Company of Missouri has invited six archi- 
tects to compete for the plans of a seven story fire-proof building, 
50 by 109 feet, to be erected on the southeast corner of Olive and 
Tenth streets, St. Louis The plans are to be submitted Sept. 
1. The company will occupy the seventh floor of the build- 
ing as a central office, and will put ina Law multiple switch- 
board with capacity for five thousand metallic circuits. The 
ceiling of the operating room will be 17 feet in the clear, and par- 
ticular attention will be paid to ventilation. The executive of- 
fices will be located in the rear portion of the sixth floor, and the 
remainder of the building will be arranged for a single tenant. 
The roof will be constructed with special reference to bringing in 
the 10,000 wires from a tower of the ‘‘Flad system,” 
120 feet high, at the corner -of Tenth and Olive streets. The Law 
Telephone C.mpany of this city has had the order for the 
switch-board for several months, but have not yet fuily deter- 
mined upon the plan of its construction. In working out the de- 
sign for this board, Messrs, Shaw and Childs have evolved several 
new features, which will be patented. Mr. John F. Casey, chief 
operator of the St. Louis exchange, has recently invented and 
patented several new devices relating to the Lawsystem. Mr. 
Casey says: ‘‘I doubt if any emergencies can arise in our com- 
mercial world which can overtax our facilities for traffic. During 
the recent Democratic convention, the traffic increased about 30 
per cent., and yet our operators scarcely felt it. I only hope that 
our metallic circuit board, in the new building, will settle the 
question of interference from ‘‘ induction.” We will then set the- 
pace for the rest of the telephonic world, if we have not already 
done so.” We Rela 





NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
178 Devonshire Street, Boston, July 14, 1888. t 
Personals, 

Dr. A. F. Mason, general manager of the Simplex Electrical 
Company of this city, who has been abroad during the past four 
months, has returned. 

Mr. E. R. Weeks, general manager of the Kansas City Electric 
Lighting Company, and vice-president of the National Electric 
Light Association, favored this office with a visit on last Thurs- 
day. 





Offices Removed. 

The Leatheroid Novelty Company has vacated its old 
quarters on Bedford street, Boston, and occupy new offices at No. 
108 Lincoln street. 

Convention of Steam Engineers. 

The annual convention of the American Order of Steam En- 
gineers opened in Manchester, N. H., July 9, delegates being 
present from New York, New Jersey, Pepnsylvania, Connecticut 
and Massachusetts. Supreme Chief W. E. Barrett, of this city, 
presided. Before leaving the visiting delegates will be tendered a 
bauquet. 

Another Removal, 

The Boston & Sandwich Glass Company has removed its 
Boston offices and salesroom from Franklin street to No. 13 Fed- 
eral street, near the Equitable building. General Manager Henry 
F, Spurr will be pleased to have the electric light people call and 
examine several new shapes in are globes and incandescent 
shades. 

The Armington & Sims Engine Company. 

The Monohassett Mill, purchased by this company one year ago 
and described in THE ELECTRICAL WORLD Jan. 30, is now re- 
ceiving a large addition, which will be finished in sixty days. 
New machinery has been ordered from the Pond Machine Tool 
Company, Plainfield, N. J.; Charles Newton, Philadelphia; Jones, 
Lamson & Co., Windsor, Vt., and Nicholson & Waterman, Provi- 
dence, R. I. 

A Mammoth Bale, 

The Electrical Development and Manufacturing Company has 
sold its entire stock of electrical supplies to Messrs F. E. Pettin- 
gell & Co., of Boston. The stock comprises numerous novelties 
and many useful devices in the electrical line, and dealers in elec- 
trical goods will find it to their interest to keep this in mind. Mr. 
F. W. Ainsworth, of the company, is now selling goods for 
Messrs. Pettingell & Co. 

Summer Lectures at the Torpedo Station. 

A notable addition to the summer course of lectures at the 
Torpedo Station has been secured by Commander Goodrich, The 
following authorities in electrical matters have consented to talk 
to the class of officers on the subjects named below. 

Mr. William Maver, Jr.—** The Telegraph.” 

Mr. Frank J. Sprague.—‘ The Electric Motor.” 

Professor Elihu Thomson—‘* The Development of the Dynamo.” 

Mr. J. W. Howell—‘* The Incandescent Lamp.” 


On his arrival from Europe Prof. A..Graham Bell is expected 
to lecture upon the telephone. Mr. Howell’s lecture was to be 
given on the 14th inst., Mr. Maver’s about the 18th and Prof. 
Thomson’s about the 20th. Due notice will be published as to 
piace and time, since it is understood all. interested in such 
matters are invited to attend. 


Electric Lights for the Equitable Building. 

The New England Western Electric Light Company, of Boston, 
has been awarded the contract for lighting the Equitable building 
(Boston) with 1,000 incandescent electric lights of the United 
States system. This order has been given, I understand, after 
the long and satisfactory use of the system in the Equitable Com- 
pany’s New York building, which has 8,000 incandescent lights. 


The Thomson-Houston System. 

From the electric light department of the Thomson-Houston 
Electric Company I learn that a number of new plants have 
been installed recently. The company has furnished additional 
equipment during the past week to the following : South Fram- 
ingham (Mass.) Electric Light Company, 30 arcs; Malden (Mass.) 
Electric Light Company, 50 arcs and 600 incandescents, and to 
the Kansas City (Mo.) Electric Light Company, 500 incandes- 
cents, 

Bright Light in Athol, Mass. 

Athol was for the first time lighted with electric lights on the 
evening of July 7, the lecal company, of which Augustus Coolidge 
is president, and F. A. Sawyer, of Portland, Me., is treasurer, 
having just started their plant. The whole apparatus has been 
putin in about two weeks, under the energetic superintendency 
of J.T. Sawyer. The light is 2,000 c. p., and very satisfactory 
to the citizens. 

Electric Light Licenses. 

The first quarterly meeting of the New England Electric Ex- 
change was held on Monday, July 9, at the rooms of the Electric 
Club on Boylston street. President P. H. Alexander expressed 
regret, in his opening remarks, that a wider interest was not felt 
in the work of the exchange, and that the present membership 
was but fifty-four, where a quite larger constituency might be rea- 
sonably expected. Yet that the exchange had already acquired 
considerable reputation and prestige beyond the limits of Boston 
was evidenced by the flattering press notices and letters of congrat- 
ulation that had beenreceived. The president further gave some 
account of the work of the board of directors, and referred tc 


several proposed changes in the methods of licensing. Subse-i purpose 


quently it was voted that third class licenses should be issued 
only to persons fully competent to make electric light and power 
installations and not competent to operate electric machinery; 
fourth class licenses to those competent to install and operate but 
one of the following: incandescent light, arc light or power; 
and fifth-class licenses to those competent to operate electrical 
machinery but not competent to do electric wiring. The re- 
mainder of the afternoon was spent ina discussion of the forms 
and conditions of licenses, 


The Union Dental Meeting. 

At the meeting of the Dental Societies, at the Institute of Tech- 
nology, on July 10, 11, 12 and 13, the followig concerns were 
on the ground as per programme: 

The Baxter Electric Manufacturing and Motor Company, of 
Baltimore, Md., through their agent, Mr. Frank Ridlon, of 178 
Devonshire street, Boston, exhibited a small electric motor. 

The Geo. F. Card Manufacturing Company, of Cincinnati, Ohio, 
exhibited small electric motors. 

The C. & C. Electrie Motor Company, 90 South Fifth avenue, 
New York, exhibited their electric motors. 

The U. 8. Electric Light and Battery Company, 161 Milk street, 
Boston, exhibited their batteries with motors for dental and other 
purposes requiring two horse-power and less, 

The Sprague Electric Railway and Motor Company’s motor, 
through its New England agents, Sawyer & Blake, of 55 Oliver 
street, Boston, exhibited small motor. 

The 8. S. White Dental Manufacturing Company exhibited the 
Detroit electric dental motor. 

The Kellar Medicine Company, of Fort Wayne, Ind., through 
their agent, Mr. J. R. Baseman, exhibited the Wooley magnetic 
dental engine, W.L. Bb. 
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Telephone Cables. 


The Delaware & Atlantic Telephone Company are engaged 
in laying lead-encased cables, containing sixty wires, from Cam- 
den to this city. The increase in business between this city and 
points in New Jersey made it necessary to provide more and 
better trunk lines. 





Wharton Storage Cars. 

A trial trip of car No. 3, of the Electric Car Company of 
America, was made last Thursday over the Lombard and South 
Streets Railway, leaving the depot at 1:15 P.M., and consuming 
thirty-seven minutes in making the trip from the depot at T wenty- 
fifth and South streets back to the point of starting. The car is 
sixteen feet long, elegantly upholstered and lighted with incan- 
descent lamps. It is propelled by two Reckenzaun electric motors 
of eight horse-power each, capable if need be to work at fifteen 
horse-power. The car can be run a distance of sixty-three 
miles with but one change of the storage cells, one hundred 
of which are placed under the seats of the car; but in 
daily service it is better not to exact more than forty 
miles, while the best way is to make a change of ceils, 
which can be accomplished in two minutes, three times a 
day. The motor applies its power by worm gearing. The weight 
of all the electrical apparatus and machinery 1s 5,800 pounds, 
and that of the car 9,200 pounds, a total of 15,000 pounds. A 
speed of twenty miles an hour is possible, but the car will give the 
most efficient service at abouteight miles an hour. A 50 candle- 
power incandescent light, the rays of which are intensified by a 
reflector, is in position as a headlight. The brake, which is a 
powerful and efficient one, operates on all eight wheels of the 
car, at ouce speedily checking its motion. In the event of 


accident to the brake there is an electrical arrangement by which 
the car can be brought to an almost instant standstill. The electrica 
gong, which sounds a warning, the throwing off of the brake and the 
manipulation of the sand box are all worked by a pressure of the 
foot of the driver upon different levers, which are within easy 
reach on the platform, thus doing away with the necessity of his 
taking his eyes from off the road in front of him, The cells in 
which the electric current is stored are of the type known as 
**23C,” of the Electrical Accumulator Company’s make, 

The car left the depot on its trial trip, having on board William 
Wharton, Jr., andG. H. Condict, president and general man- 
ager respectively of the Electric Car Company of America; 
Abraham Barker, Thomas C. Barr, E. B. Murpby, respectively 
president, secretary and treasurer of the Lombard & South 
Streets Railway; D. H. Fresh, Edward Moore, Wm. H. Shelmer- 
dine, Edward Samuels, the representatives of the press, and a 
number of passengers. Mr. Barr says his company is satisfied 
with the practicability of the car and will run it for several 
months to determine its cost as compared with horse cars. Mr. 
Wharton says the motor can be operated for about one-balf the 
cost of horse-power. 

The Lehigh Avenue Road. 

Mayor Fitler has signed the Lehigh Avenue Railroad bill, and 
the road will now be completed in short order. When it is opened 
for travel, which is expected to be within two months, the cars of 
the Electric Car Company of America will be used. 

Gloucester City, N.J. 

The City Council of Gloucester City, N. J., have provided, in 
their annual appropriations, a sufficient amount of money to 
thoroughly light that enterprising place with electricity. 

The Keystone Light and Power Company. 

City Solicitor Warwick is preparing an argument in the suit of 
the Keystone Light snd Power Company to restrain the city from 
interfering with their work of laying a conduit under Sansom 
street west of Ninth. The attempt to commence the work was 
stopped by Director Wagner, and the company appealed to 
Mayor Fitler. The Mayor said that it was his duty to stop the 
work if it was begun, because the company has not general au- 
thorization from City Councils. Suit was then filed in Common 
Pleas Court. City Solicitor Warwick successfully argued a case 
very similar to the present one in 1884, when the city was ap- 
plied to for permission to lay steam pipes. The Keystone Light 
and Power Company was incorporated in 1884 for the 


of supplying public consumers with gas and 
steam for heating purposes. They applied to Coun- 
cils for permission to lay conduits for their purpose, 


and the application was referred to the Board of Highway 
Supervisors, to prepare the proper regulations under which the 
use of the streets was to be granted. Under their supervision an 
ordinance was prepared in proper form and introduced in 
councils. The committee to which it was referred reported it 
back to councils in the ordinary course of proceedings, but 
councils instead of acting upon it favorably recommitted it to the 
committee, owing to some technical oversight. Before the com- 
mittee had an opportunitv of reporting it again, the term of 
councils in which the bill «=: originally introduced expired. Hav- 
ing failed to secure the permission from the city by the lapse of 
the Councilmanic term, the company claims the right to enter 
upon and use the streets under the authority granted from the 
Legislature in the Act of incorporation, holding the streets to be 
public domain over which the State has jurisdiction paramount 
to that of the city. In the former case this point was decided in 
the city’s favor. 
High Priced Patents. 

The Electric Storage Battery Company filed a paper in the 
Camden County Clerk’s oftice Tuesday morning certifying that 
the ten million dollars capital is paid, ‘‘ $2,500 in cash and 
$9,997,500 in the purchase of patent rights necessary to carry 
on the business,” E. W. E. 








WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
44 Lakeside Building, Chicago, July 14, 1888, 
The Woodward Electrical Company. 

The Woodward Electrical Company, of 69 Griswold street, 
Detroit, is now well organized fcr business. The officers are : 
S. A. Plumer, president; F. B. Preston, vice-president ; 
T. Williamson, secretary, and F. B. Trout, superintendent. 
These gentlemen are on the board of directors with Gen. 
Russell A. Alger, late a leading candidate for the Presi- 
dency; E. C. Brown, C, A. Warren, C. H. Thompson and A. 
Woodward. You have already published descriptions of the bat- 
tery. The plate, it will be remembered, is cast in salt, which is 
then dissolved, and there is left a porous or spongy support. The 
active material, oxide of lead, is then added in the paste form by 
pressure, and it is claimed that more available useful space 
is occupied in this way than is possible by any other process, The 
plate may be bent or doubled in any direction, but the active ma- 
terial sticks firmly, being dovetailed into the support. The com- 
pany makes no pretensions to general] lighting, but believes it can 
advantageously fill in with its battery where the central station 
needs a little assistance. Such belp it can supply, enabling a sta- 
tion to carry an extra four or five hundred incandescent lights 
without any new dynamo or steam plant. , 

The Van Depoele Company. 

I saw this week at the factory of the Van Depoele Electric 
Manufacturing Company a new 100 bh. p. generator just com- 
pleted for the Rockford Electric Power Company, of Rockford, 
Ill. This generator is to be used in running motors for operating 
printing presses and other machines where small power is re- 
quired from { horse-power up. The huge machine was being 
used in testing the motors, some of which were making 4,500 
revolutions per minute. The company have, I am told, just 
shipped two other generators of 100 borse-power each, one of 
which is for use at the South Scranton City HKailway, of South 
Scranton, Pa., and the other for the Long Island Electric Rail- 
way, of New York. In its electric light department the com- 
pany is also quite busy at present. Among recent installations 
was one of 15 are lights and 40 incandesceat lights, to be used in 
lighting the steamer ‘‘ John A, Dix.” The company are at pres- 
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ent working out an incandescent system which will have many | Theatre in the Strand no less than 1,000 were burning every 


novel features. They hops to have it completed by fall. A special 
lamp to be used in the system is now being constructed for them 
in the East. 

The Thomson-Houston Company. 

The Thomson-Houston Company, among recent sales, report 
the following: Thirty arc lights to increase the plant of L. B. 
Townshend, Ionia, Mich. ; a 500-light incandescent plant for light- 
ing the Light-House District, Memphis, Tenn.; 50 arc lights to 
increase the plant of Gilman & Hudson, Madison, Wis.; a plant 
consisting of 70 arc and 1,000 incandescent lights to the Pine 
Bluff Water and Light Company, Pine Bluff, Ark.; 1,500 incan- 
descent lights for increasing the plant of the Kansas City Electric 
Light Company, Kansas City, Mo. ; 50 arc lights to the California 
Electric Light Company, of San Francisco, Cal. 

The Central Electric Company. 

The Central Electric Company bave recently secured the 
general Western agency of the Grove electric meter for measur- 
ing the current in incandescent lighting. They already report 
having sold a large number of them. 

The Electrical Supply Company. 

The E.ectrical Supply Company have the agency for the elec- 
trical trade of the ** Schlumberger Automatic Torch,” which has, 
it is said, many advantages over the different kinds formerly in 
use. 

Personal, 

Mr. J. J. Dickey, president of the Midland Electric Company 
of Omaba, Neb., made a flying trip to the city during the week’ 

Mr. Israel Lovett, superintendent of the Midland Electric 
Company, was iu the city for two days this week looking after 
some personal matters. He reports that electrical matters give 
every promise of great activity this season. In the line of elec- 
tric lighting his company are at present busy. 

Mr. W. H. Preble, secretary of the Chicago Rawhide Manu- 
facturing Company, informs me that duriag the past week his 

company has sold their special dynamo belting to five electric 
plants. 


Mr. W. C. Lyman the original inventor and manufacturer of 
the exhaust head, reports recent shipments to a large number of 
points throughout the country. He 1s also receiving many in- 
quiries relativs to his goods, among which may be mentioned one 
from Chefoo, China. 


Mr. 8, A. Barton, general manager of the Thomson-Houston 
Company, returned this week from his typ East. The postponed 
meeting of the Chicago Electric Club is to be held next Monday 
night. Mr. 8. A. Barton, who was recently elected president of 
the club, it is hoped will preside. A large attendance is looked 
for on that occasion. 


The 0. & 0. Electric Noor Company. 

The C. & C, Electric Motor Company have recently opened an 
office at Room 6, Adams Express Building, where a full line of 
the different sizes of motors manufactured by the company will 
be kept on exhibition with otber apparatus’ used in connection 
with them. Mr. F. N. Armour will have the management of the 
office, and wil! be glad to show his motor, which bas achieved so 
wide a reputation, to all interested. 


Fremont, 0. 

The Fremont, O., Electric Light and Power Company took 
possession of its new brick station on July 1, with an additional 
80 lights on city circuit. The building is 40 x 80, one story 
brick, slate roof; the boiler room is 28 x 40 with two6 x 16 
boilers, fired with natural gas. They are running full three 35 
lights, 2,000 c, p. Thomson-Houston dynamos, with an 80 b. p. 
Ball engine. The foundation isin for the setting of another en- 
gine, which will be of 100 h. p. capacity. They will add another 
85 light dynamo by Oct. 1, and also put in an incandescent sys_ 
tem by the above date. They bave very strong competition 
with gas at $1.00 per M., but their plant is steadily increasing. 
The officers of the company are: D. A. Ranck, president; F. Heim, 
vice-president; J. H. Clauss, treasurer, and A. V. Baumann, 
secretary. 

Telephone Quotations. 


Col. 8. G. Lynch, broker, 146 La Salle street, furnishes 
quotations upon telephone stock as follows : 


Ball. of Mo: ......:0: $150@$155|[owa Union....... - 827@ $28 
Central Union...... 47@ 48/Michigan....... cncer / 42@ ..00 
CR ntine voctee 850@ 375|Missouriand Kansas 70@ 71 
Gs once on00ce 19@ 21)}Rocky Mountain Bell 40@ 45 
Cumberland. ..... 65@ 68)Wisconsin.......... 108@ 109 
Great Southern... . 85@ 40 Bh. BR 








ENGLISH NOTES 


LonpDon, July 4, 1888. 
Edison-Swan v, Anglo-American Brush Corporation. 

This has been an eventful week in the law courts. I donot refer 
to the commencement of the O'Donnell libel action against the 
Times, but to the unexpected termination of the lamp patent 
case. The experiments which had been conducted by the experts 
on either side were kuown to have concluded some ten days ago, 
and the independent report of Prof. Stokes was already in the 
hands of the judge. It was not, however, generally known that no 
more witnesses were to be called,and even when Mr. Finlay rose on 
Monday morning to reply on behalf of the defendants, it was fully 
anticipated that his speech would occupy the time of the court for 
at least tenor twelve hours. Mr. Finlay, on the contrary, contined 
himself toan extremely brief summary of the points which had been 
urged on behalf of the defendants, and after speaking rather less 
than two hours he sat down. Mr. Finlay laid particular stress upon 
the points of difference between the evidence as now before the 
court, and that upon which the Court of Appeals in the previous 
case against Messrs. Woodhouse & Rawson had formed their de- 
cision. In delivering judgment upon the earlier case it was dis- 
tinctly stated that Edison’s invention had becn the prime cause 
of the great outburst of electrical activity, which 
was witnessed in the earlier part of this decade. But 
the evidence which had now been adduced had completely dem- 
onstrated the falsity of this assumption. At the time when the 
first Edison lamp was brought into this country, it had been 
proved that the Swan lamp was already in use in various instal- 
lations scattered up and down the country, and that at the Savoy 
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night. Furthermore, the court had now before it the evidence of 
numerous witnesses who testified to the perseverance and 
success with which Mr. Swan had pursued his investigations for 
several years previous. The evidence of Mr. Stearn alone abund- 
antly proved the case for th> defendants, viz., that Mr. Swan, and 
not Mr. Edison, was the first to make incandesceut lighting a 
practical success in this ccuntry. Mr. Finlay laid very great stress 
upou the fact that the plaintiffs had not seen fit to produce the 
evidence of Edison himself, If Mr. Edison was unable to come 
to this country, his evidence might have been taken by commis- 
sion, and he insinuated that the plaintiffs had graye reasons 
for withholding his testimony. Referring to Edison’s claim 
for a high resistance filament, he submitted that when a man 
took out a patent he ought to set up boundary marks to enable 
the public to know when they were trespassing. Mr Edison or his 
representatives had alwaysdeclined toassign any limit. Mr. Edison 
did not say ‘‘ I claim carbon conductors of less than a certain sec- 
tional area,” but simply put forward a vague claim to all conduc- 
tors of high resistance. The learned counsel then passed on to 
another head of the case, namely, the insufficiency of the descrip- 
tion of the processes. The report of Prof. Stokes had shown that 
the combination of lampblack and tar was utterly useless for the 
purpose 3et forth, unless it had undergone a long continued pro- 
cess of mixing and grinding. The absolute necessity for this 
treatment is nowhere disclosed in the plaintiff’s patents. When 
the materials have undergone a manipulation of from 1}¢ to 2 
hours the substance acquires physical properties of a totally distinct 
character, and the rolling of the finest filaments becomes a com- 
paratively easy matter. That such prolonged manipulation was 
essential to success is a fact which rendered its omission fatal 
to the validity of the specification. Having spoken briefly as to 
the Cheesborough patents, which he described asa mere modifica- 
tion of the well-known process of Despretz, Mr. Finlay sat down, 
The Attorney-General, on rising to reply on behalf of 
the plaintiffs, intimated that he would not be able to 
devote more than twenty minutes to the case, and would 
then request Mr. Moulton to continue his reply. The 
Attorney-General contended that so far from Mr. Swan’s 
work being an anticipation of Edison’s ‘‘no single practical 
step was taken until after Edison had published his invention.” 
As to the insufficiency of the specification, none of the practical 
lamp-makers on the other side had dared to attack it on this point, 
**they left that to the professors.” The specification said that ‘the 
carbon filament is to be moistened and kept until it assumes the 
consistency of thick putty,” and because an hour and a half’s 
kneading was required to effect this, the defendants argued that 
the exact time should have been mentioned in the specification. 
Mr. Moulton then took up the reply and said that Despretz’s pro- 
cess and that claimed under the Cheesborough patent were not 
only essentially different but had very different objects in view- 
No one up to the time cf the publication of Cheesborough’s patent 
in 1878 could have manufactured illummating conductors by a 
process of depositing carbon so as to be useful for electric lamps. 
He contended that they were the first to show that. Mr. Justice 
Kay evidently strongly objected to this double reply, and showed 
his displeasure by frequently interrupting Mr. Moulton’s speech. 
On one occasion he said, ‘‘ I must say that the Court has not been 
fairly treated in this case. I have given 21 days to this case and 
at the last moment the reply is broken in two. That is not the 
way in which the Court should be treated, and if you do not make 
your reply as brief as possible I shall refuse to hear you.” His 
lordship reserved judgment. 


Gaulard-Gibbs v. Ferranti. 


The case of Gaulard-Gibbs v. Ferranti will probably prove to 
be only second in importance to that which is now awaiting the 
judge’s decision. It is not expected, however, to occupy the 
time of the court for more than four or five days at the outside. 
It is perhaps desirable to explain that although the case 1s 
brought on by Ferranti, who presents a petition for the annull- 
ment of Messrs. Gaulard and Gibbs’ principal patent; yet, in ac- 
cordance with the technicalities of English patent law, Messrs. 
Gaulard and Gibbs are styled the plaintiffs and have the right to 
open the case, which practically resolves itself into an ac- 
tion for infringement in the usual form. Sir Henr y James, Q. C., 
M. P., Mr. Theodore Aston, Q. C., and Mr. Cutter 
appeared for the plaintiffs; and Sir Horace Davey, Q. 
C., Mr. Fletcher Moulton, Q. C., and Mr. Pike for Mr. 
Ferranti. Sir Henry James in opening the case for the 
plaintiffs made a speech of a very remarkable character. It can 
not be said that the learned lawyer showed to any great advan- 
tage from a scientific point of view. Judging from his remarks, 
an outsider would certainly have been led to suppose tbat electric 
lighting, as a practical success, was non-existent prior to the 
advent of the secondary generator. It is tobe hoped that Mr. 
Justice Kekewich possesses sufficient independent knowledge of 
the facts of the case not to be seriously misled by a story which, 
altogether apart from the merits of the plaintiff’s case, 
can only be termed completely incorrect. At the 
conclusion of Sir Henry James’ effort, Dr. John Hop- 
kinson was placed in the box and his examination 
and cross-examination lasted until Monday evening. He said 
that the specification of Messrs. Gaulard & Gibbs was perfectly 
intelligible to competent electricians, and fairly described a sys- 
tem of distributing electricity for lighting purposes. He had 
examined the various specifications put in by the petitioners, and 
not one of them described a system of distributing electricity 
which would supply the desideratum which existed hetween 1879 
and 1882. When he examined the working of the system in the 
year 1884 upon the Underground Railway he was astonished 
to find that the waste of power was only 13 percent. In cross- 
examination by Mr. Moulton the witness denied that Jabloch- 
koff’s patent of 1877 could be _ successfully worked. 
Although Jablochkoff proposed to use induction- 
coils traversed by alternate currents, he did not 
disclose the fact that it was necessary that the current should be 
one of high tension. In Jablochkoff’s second patent he did not 
say that the iron core should be subdivided, but this was an es- 
sential feature of a successful transformer. Sir Charles Bright’s 
specification of 1878 was less meritorious than that of Jabloch- 
koff—he evidently preferred to use a continuous current with an 
interrupter. The statement in Messrs. Gaulard & Gibbs’ specifi- 
cation that tbe yalue of the current depended solely upon the cone 


struction of the induction coils was not literally accurate, because 
it would also depend on the amount of the current sent through 
the primary. With regard to Du Moncel’s system, he intended to 
have a high tension in the secondary coil, which was precisely 
the converse of Messrs. Gaulard & Gibbs’ plan. 


The Glasgow Exhibition. 

Although the electrical exhibits at this exhibition are neither 
very numerous nor important, the part played by electricity in 
the lighting of the buildings and the grounds amply atones for 
this deficiency. The Brush people have by far the largest por- 
tion of the work. Their installation comprises 519 arc lamps of 
2,000 candle-power each. These lamps are run on 20 separate 
circuits, each supplied by a separate dynamo. To prevent a 
lengthened stoppage should any dynamo break down 
three reserve machines are kept running, so that the 
process ot switching on and off takes only a few seconds. In ad. 
dition to this precaution, the lights are run throughout on alter- 
nate circuits. The Fine Art Galleries are lighted by 40 Thomson- 
Houston arc lamps. The first-class refreshment rooms are lighted 
by 750 16 c. p. Edison-Swan lamps, very artistically arranged, 
and each lamp has the same leading wire resistance, thus ensur- 
ing the same brightness throughout. Although the mere number 
of lamps is not very remarkable, the general efficiency of the in- 
stallation is worthy of high praise. 


The Grosvenor Gallery Strike. 

You will remember no doubt that about a footnight ago the 
Grosvenor Gallery installation was the scene of a sudden collapse 
one Sunday night, the cause alleged being the strike of the stokers 
on the score of their objection to eating cold beef. The Electrical 
Review, however, publishes a different version of the story. 
The stoker in charge of the boilers had some trifling 
dispute with the foreman concerning the water in 
one of the boilers, and was called upon to resign. This he did, 
and being paid Ly the hour left in an hour’s time. This man be- 
fore leaving inquired if his successor was at hand, thinking it 
would be dangerous to allow the water in the boilers to run low, 
and was told he need tronble himself no more about the matter. 
Three hours after, the breakdown occurred owing to insufficiency 
of water and steam. Hence it would seem that the cold beef ex- 
planation is a myth, and bad management was the cause of the 
very discreditable collapse. 





THE TELEGRAPH. 


Bradford, Pa.—Sealed proposals will be received until Aug. 
6, for a complete system of electric fire alarm for Bradford. 


Louisville, Ky.—The Louisville District Telegraph Company 
has been incorporated by 8S. M. Hegan, E. C. Hegan, and W. 
Clarke, with a capital stock of $10,000. 


Canadian Bucket Shops.—A special dispatch from Mon- 
treal of July 10 says: It was discovered to-day that the bucket 
shops in this city are doing a more rushing business than ever 
before, notwitbstanding all that the “bucket shop” bill was to 
have done to suppress them. The Messrs. Hanrahans, the large 
speculators, whose successful evasion of the Abbot bill both here 
and in Toronto has caused considerable comment. are running 
two establishments in this city instead of one. The Canadian 
Minister of Justice, the Hon. J. 8. D. Thompsoa, was in the city 
to-day, and was interviewed regardiug the evasion of the law. 
“Tt is none of my affair,” he said, ‘‘and besides I do not know the 
particulars of the speculators’ new plan of proceeding. The Fed 
eral Parliament has made the law to suppress them, and it is for 
the local or provincial authorities to carry it out. The Federal 
authorities will take no steps in the matter.” 








THE TELEPHONE, 


Valparaiso, Ind.—The telephone wires are being placed 
underground by order of the city councili. 


Virginia.—The Tidewater Telephone Company will build a 
line from Gloucester Court-House to West Point, and from Saluda 
to Gloucester. 


A Telephone Business Palace.—The American Bell 
Company has, it is stated, bought property at the corner of Milk 
and Oliver streets, and will put up a business block for its head- 
quarters. 


Erie Earnings.—Since the telephone opposition in Texas 
was exterminated by the Bell Company, the Erie Company has 
increased its business heavily. The gross receipts of all divisions 
in April and May exceed those of last year by $13,000, and the 
net earnings by $9,000, The net increase of subscribers for April 
and May of this year were 162. The earnings for the three 
months ending June 30, based upon those for April and May, 
will exceed 1 per cent. upon the capital. 


Mexico.—The general manager of the Mexican Telephone 
Company writes; ‘‘ Business in the cities of Mexico and Guadala- 
jara is picking up very fast, and we shall make a very good show- 
ing for June. Our list of subscribers is increasing rapidly, and 
matters are looking very bright and cheerful. We have made 
two large contracts for private lines on terms very favorable to 
our company. The opposition is completely disheartened, and is 
making strenuous efforts to compromise. We are looking daily 
for a decision in our suit, which will be final, and will award us, 
undoubtedly, heavy damages.” 


Prof. A. E. Dolbear, speaking last week at Newport, R. I., 
on recent advances in electrica) science, before the American In- 
stitute of Instruction, said: In 1879I invented another method 
and apparatus different from Reis’ or Bell’s, and expected that 
such departure from anything that was shown or known in 1876 
could be used without obligations to that patent. The Supreme 
court, to which the case was appealed, di cided that Bell dis- 
covered a new art, and was the first inventor of a speaking tele- 
phone. They denied that Reis invented a speaking telephone in 
spite of the history. Now tnatalarge body of competent men 
who are acquainted with both the history and the apparatus, de- 
clare that he did invent a speaking telephone, that a number of 
competent witnesses, among whom are Professor Quincke, of 
Heidelburg, declare that they heard it transmit words in Reis’ 
hands, and as the German Government pay a pension to Mrs, Reis 
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because her husband invented the speaking telephone, it is per- 
missible to hold that the court was mistaken in its historical judg- 
ment, and if it was mistaken justice has miscarried. 


THE ELECTRIC LIGHT. 


Newton, N. C.—The Newton Cotton Mills are putting in an 
electric light plant. 

Newark, N. J.,is open to receive bids on street electric light 
ing for one and three years. 

Eagle Pass, Tex.—The plant for Eagle Pass will, it is said, 
be put in by Mr. J. H. Gates, of San Antonio. 

Tronton, Ohio., is advertising for bids, up to August 3, on 
100 to 150 ares of 2,000 c. p. for street lighting. 

Little Rock, Ark.—The Fort Wayne Jenney plant bought 
by the city of Little Rock is to consist of 100 arc lights. 

Northampton, Mass.—The Northampton Electric Light 
Company bag declared a semi-annual dividend of 3 per cent. 

Pittsburgh, Pa.—The Duquesne Electric Light and Power 
Company has been incorporated with a capital stock of $300,000. 

East port, Me.—The Eastport Electric Company has already 
made contracts for lighting forty residences with incandescents. 

Findlay, O., has just purchased a plant of 150 lights from 
the Thomson-Houston Company. Mr. B. Foster is the manager 
of the company. 

Skowhegan, Me.—The electric light company has made 
terms with the corporation to supply thirty-one lights at $48 
per light per year. 

The Gaynor Electric Company, o! Louisville, report that 
they are doubling their present capacity, and have a large num- 
ber of contracts in hand. 

New Haven, Conn.—The Merchants’ Electric Light Com- 
bas been declared insclvent. It failed to securea charter, and 
never began operations. 

Charleston, I11.—The Charleston Brush Light Company bas 
been incorporated by E. L. Link, R. Cadle and C. E. Winter, 
with a capital stock of $15,000. 

East St. Louis, Mo.—The Residence Electric Lighting Com- 
pany has been incorporated by W. L. Hill, C. Sutter, and C. H. 
Holmes, with a capital] stock of $25,000. 

Newburgh, N. Y.—The total amount brought by the plant 
of the Newburgh Electric Lighting Company at the Receiver’s 
sale was $62,500, and not $30,000, as previously stated. 

Roanoke, Va.—Mr. J. H. Sands, general manager, Norfolk 
& Western Railroad, reports the intention to put in an electric 
light plant at Roanoke for the Roanoke Machine Works and 
yard. 

Coshocton, O.—The incorporated village of Coshocton invites 
bids for lighting, up to July 24, on 45 arc lights of 2,000 c. p. 
each. The plant to be put in must have a capacity of not Iss 
than 60 lights. 

The Mather System.—The Mather Electric Company is 
manufacturing a 750-light plant for the Plimpton Manufacturing 
Company, to be used in its new building and in the Government 
envelope works. 

The National Carbon Company, of Cleveland, is col- 
lecting data as to the electric light stations and plants in this 
country. Wetrust that all our readers wi.l be prompt in re- 
sponding to the circular of inquiry. 

St. Louis, Mo.—The bill providing for lighting the city of 
St. Louis, Mo., north of Keokuk street, with electricity for a 
period of twenty years from January, 1890, was amended by the 
city council and action upon it postponed. 

Alternating Currents in New York.—At a meeting of 
the Board of Electrical Contrel on Monday, July 16, the question 
of the use of alternating currents in New York came up for dis- 

tussion, and several experts presented their views on the subject. 








New York City.—The Attorney-General has appointed 
Thursday, July 19, and his office in the Capitol at Albany as the 
time and place when he will hear all parties interested in the 
proposition to bring suit to annul the corporate existence of the 
United States Illuminating Company. 


Detroit, Mich.—Mr. G. E. Fisher, manager of the Electrica] 
Accumulator and Lighting Company at Detroit, reports business 
booming. They are adding another 125 h. p. engine, with two 
large generators of 50 h. p. each, and are also laying another 
mile of underground conduit for charging circuit, 


Norfolk, Va.—The construction of the large Thomson-Hous- 
ton plant at Norfolk is rapidly progressing. The poles are being 
set and the wiresrun. The large station is well under way, and 
the commercia! circuit will be in operation early in August. The 
plant is under the supervision of the company’s expert, Mr. G. L. 
Thompson. 

Owensboro, Ky.—The electric light company of Owensboro 
reports business good. The company has just added a 300 
iacandescent light Brush machine to its other are of 150 lights: 
It has 200 incandescents in stores, etc., on the direct system, and 
the demand is growing. It is furnishing 26 city lights of 2,000 
c.p. and 35 private lights. Mr. J. H. Hickman is president, Mr. 
J.D. Powers vice-president, Mr. J. W. Porter manager, Mr. 
A, Williams superintendent, and Mr. H. C, Gans secretary and 
treasurer. 

Greensboro, N. C.—Mr. C. M. McNett, the Washington 
agent of the Thomson-Houston Electric Co., has secured from the 
United States Treasurer the lighting of the public building at 
Greensboro, N. C. When the president of the gas company found 
the contract had been given for electric light he was so enraged 
that he at once took out the meters under the protest of the cus- 
todian and refused to furnish gas for a part of the building unless 
he could furnish for all. The Treasurer notified him to put back 
the meters and save further trouble. The building is now lighted 
with series incandescent lights of 25,32 and 65 candle-power 
lamps. The current is furnished from the central station of the 
Greensboro Electric Light and Power Company, which is con- 
sidered one of the model plants in the South. 


Seeking to Restrain the Gas Commission.—Before 
Judge Van Hoesen, in the Court of Common Pleas, in this city, on 


July 12, a motion was argued to make permanent the injunction 
recently obtained by Andrew J. Kimball, as a tax-payer, against 
the Gas Commissioners, to restrain them from awarding con- 
tracts. Eight electric light and gas companies put in bids for the 
contracts, among them the New York Electric Construction Com- 
pany. It was asserted the commissioners had improperly allowed 
the last bid to be withdrawn. It wasalso said that the company 
has no plant or permit to string wires. The other companies 
deny that there was any collusion in this bid being withdrawn. 
Decision was reserved. 


Not ‘* Dead” Poles.—Commissioner of Public Works New- 
ton has received a letter from President Eugene T. Lynch, of the 
United States Illuminating Company, warning him to take no 
steps toward removing the poles of that company in Seventh 
street, Avenue C, etc., said by the Board of Electrical Control to 
be ‘‘dead.” President Lynch declares that they are not dead 
poles, but area necessary part of the system of his company. 
Inspector Thomas McGinness, on the other hand, has reported to 
Superintendent Richardson that he bad found eleven dead poles 
on Avenue C, between Houston and Seventh streets, and that he 
had served notice on President Lynch to remove the same witbin 
forty-eight hours. The poles are still standing, and Gen. Newton 
teels unable to act without more light on the subject. 








Richmond, Va.—The Richmond electric road carried 17,108 
passengers on July 4, 1888. 


Indianapolis, Ind.—A franchise bas been granted fur a 
street railroad to the New York Electric Railway Company. 


Danville, Va.—The Danville Electric Motor Company, 
which has a capital stock of $30,000, will proceed at once to build 
its plant. 

Ocala, Fla.—Mr. D. A. Miller and associates have applied 
for a charter for a street railway to be run by horse, steam or 
electricity. 


Manchester, Va.—The Sprague Company have closed a con- 
tract to equip the Manchester street railway at Richmond, Va. 
This equipment will consist of 10 cars and 314 miles of track on 
heavy grades. 


Tacoma, W. T.--Mr. G. W. Thompson, president of the Cen- 
tral Land Improvement and Investment Company, has just re- 
ceived a franchise for a street railway, to be operated by electric 
or other power. 


Akron, Ohio.—The Sprague Company have contracted to 
equip the street railway system at Akron, Okio. The present 
equipment will consist of 10 cars and 6'¢ miles of track, and it is 
intended to increase this very soon. 


Baxter Motors.—Mr. T. McCoubray, Jr., reports the 
briskest demaod and inquiry for Baxter motors in this section. 
He has recently sold several ii the city, and has made arrange- 
ments for the use of the motors on the circuits of one of the large 
stations in a neighboring city. 

Buffalo, N. ¥.—The Sprague Company has just sold a 5 h. p. 
standard motor to be used in the mammoth dry goods establish- 
ment of Barnes, Hengerer & Co., of Buffalo, for running a large 
number of sewing machines. Current will be supplied by an 
Edison dynamo used in lighting the building. 


Meriden, Conn.—The Meriden Journal announces the suc- 
cessful starting of the Daft electric road in that town on July 10, 
and speaks highly of the results shown. ‘‘ There was net the 
slightest difficulty in any particular. The fact shows pretty con- 
clusively the excellence of the system, and Meriden can shake 
itself by the haud in congratulation.” 


Grist Mills and Shoe Factories.— Among therecent sales 
by the Sprague Company are one 25 horse-power motor to run a 
grist mill in Scranton, Pa., and a 25 horse-power motor to run a 
shoe manufactory at Brockton, Mass. This is being watched by 
the shoemen, and as one of them says: ‘‘ If this does the work 
satisfactorily it will make a revolution in the shoe business.” 


New York State.—The New York State Agency recently 
established by the Sprague Electric Railway and Motor Company, 
with headquarters in Buffalo, is working up a large amount of 
business both in railway and stationary work. Its manager, Mr. 
E. E. Higgins, reports the interest in electrical transmission of 
power to be unexpectedly great, and the prospects for immediate 
work are very encouraging. Negotiations are now on foot for 
obtaining a supply of electricity in Buffalo for general power 
purposes. Mr. W. D. Higgins has charge of the Buffalo office. 


Lynn Mass.—The Boston Herald devotes considerable space 
to the first electric street railway in Massachusetts, that of the 
Boston & Lynn Company, at Crescent Beach. It is operated by 
current from the new station of the North Shore Electric Light 
Company, at Beachmont, which company was formed for the 
purpose of supplying electric lights for the shores of Win- 
throp and Revere, between Point Shirley and Lynn. This new 
station, which is as yet incomplete, will have an opening steam 
capacity of about 800 horse-power. Itis now operating two Thom- 
son-Honston arc-ligbt machines, and furnishing 125 arc lights in its 
territory, which will soon Le increased to 200. It is also operat- 
ing a 500-light incandescent alternate current generator, which 
will in ashort time be duplicated, It is likewise running a 40 
horse-power railway or power generator, and will also increase 
this form of its plant by an 80 horse-power generator. This sta. 
tion, when completed and fully equipped, will be one of the largest 
in New England, and the building is so constructed as to provide 
for a large increase of capacity. 

Newark, N. J.—The Daft motor is being introduced in New: 
ark. The local Sunday Call says: ‘* The Daft Electric Company 
which is the new applicant for favor in this city, will start a 
striking innovation, inasmuch as the motors instead of being sold 
outright will be rented to the consumers of power at a fixed sum 
per month, which will include the service of energy required and 
all necessary repairs which otherwise fall upon the purchasers of 
the motors and are considerable.in the course of a year, The 
Daft Company is coming to Newark, and will locate at the head- 
quarters of the Schuyler Electric Light Company. Mr. Charles 
F. Beers, of that company, will be supervisor, and will have 
charge of the business of the company bere. By this arrange- 


ment it will be possible to furnish power throughout a large 
circuit in the city for running fans, printing presses, elevators, 
sewing machines and machinery of all kinds requiring from one- 
half to fifteen-horse power. If needed, electric lights can be put 
in to accompany the motors, and the lessee of the power can 
illuminate his place from the same scurce with but slight addi- 
tional cost.” 


Columbus, O.—A local paper says: ‘‘ An interesting sight 
was witnessed on the electric road last evening. As is well 
knows, the track bas a very steep grade between High street and 
its eastern terminus. Last evening, as one of the cars was leav- 
ing the High street end of the line, Professor Short asked the en- 
gineer to stop the engine, which was done, thus shutting off the 
source of power. Still the car near High street moved on up the 
grade without any apparent cause—without any power being de- 
livered to it from the engine and dynamo, which were standing 
still. It was found on examination that a car near the east end 
of the line was coming down grade by its own volition, and at 
the same time furnishing the power to pull the other one up a 
part of the way. in other words, the motion of the wheels caused 
the motor on the down-grade car to act as a dynamo and produce 
a current of electricity, which was immediately contributed to 
the other car. Professor Short expected this result, but did not 
know to what extent; hence the test, Great are the wonders of 
electricity. This feature of the system is manifestly of great 
value, as every car coming down grade gives back the power 
which has been put into it to take it up the hill, and helps to bring 
the other car up grade.” 


PERSONALS, 


Mr. E. M. Bailey, from the Boston office of the Thomson- 
Houston Electric Company, is at present assisting Mr. C. M. 
McNett of the Washington office in his territory. 


Mr. L. D. Wakeman has been engaged by the New York 
State Agency of the Sprague Electric Railway and Motor Com, 
pany to look after its interests in the city of Buffalo. 


Mr. T. C. Hathaway, Jr., of New Bedford, Mass., a grad- 
uate of the Massachusetts Institute of Technology, is under en- 
gagement with the New York agency of the Sprague Electric 
Railway and Motor Company, and is located in Central New 
York. 


Mr. H. C. Davis.—Recent announcements that have appeared 
showing that the proprietors of the Sawyer-Man system, and also 
the owners of the Seel patents, contemplate establishing works 
in England, looks very much like baving keen competition among 
suppliers of incandescent lamps. We learn that both Mr. H. C. 
Davis, president of the Sawyer-Man Electric Company, and Mr. 
Zacharias, representative of the Seel system, are at present in 
England carrying out negotiations on behalf of their respective 
systems .—Lond. Elec. Engr. 











MISCELLANEOUS NOTES, 
The Fowler Insulating Company, of Chicago, has been 


incorporated by P. B. Rose and others, with a capital stock of 
$150,000. 

The Chicago Insulating Constraction Company has 
been inccrporated at Chicago by E. B. Palmer and others with a 
capital stock of $50,000, 

Johns Hopkins University will, it is stated, establish a 
bureau of electrical measurements. There is a good opportunity 
for work in this field, and Johns Hopkins has both men and facili- 
ties equal to it. The new departure is one to be bighly com- 
mended. 





BUSINESS NOTICES. 

A Mica Novelty has been issued by Eugene Munsell & Co., 
the mica concern of 218 Water street, this city, in the shape of 
neat little thermometers mounted on sheets of mica. The idea is 
excellently carried out, and shows that the boast of the firm to 
supply the best mica for all kinds of purposes is well founded. 


Jordan & Gottfried, 208 Canal Street, N. Y., carry a 
complete stock of iron and brass machine and wood screws, bolt 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, rod and sheet copper, brass, German silver, steel and iron 
wire, shafting, tools, etc. 


Prof. Anthony’s Paper.—In Prof. W. A. Anthony’s paper 
on ‘* Overhead Wires,” read before the New York Electric Club, 
reference is made to a work on ‘* Municipal Lighting” as contain- 
ing a resumé of the whole subject of underground conductors. 
Copies of this work may be procured by addressing Fred, H. 
Whipple, the publisher, Detroit, Mich. Price, $1. 

The Partz Electric Battery Company, of Philadel- 
phia, having found their old quarters at 1,723 Chestnut street 
too small, have leased the large building at 636 Arch street, same 
city. They are now prepared to fill all orders promptly, and in 
addition to their large line of Open Circuit and Gravity and 
Motor Batteries, have a full line of small Motors and Dynamos. 
Send for their price list and catalogue, or write to them stating 
what you want. 


Desirable Offices for rent in swites or singlein the ““Hath- 
away Building,” on Atlantic avenue, at the foot of Summer 
street, next to the N. Y.&N.E. R.R. depot. This is the 
lightest, sunniest and best ventilated office building in Roston, 
being fitted up with every convenience, including two elevators 
for passengers and two for freight, and steam heat. The street 
cars run past the building to all the railroad depots and steam- 
boat landings in Boston, and but five minutes walk to the O. C. 
and B. & A. R. R. 

The Thomson-Houston Electric Company has engaged the sec- 
ond floor for its executive offices, and other electrical companies 
are now negotiating for spaces in the building; and the lessor de- 
sires to make it Boston headquarters for electric light and other 
electrical interests, and offers special inducements for those in 
this line of business to locate here. 

For terms and plans address, 
Agtuour H. Taser, Room 27, 8d floor, 
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OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED JULY 10, 1888. 


385,705. Arc Lamp: James E. Gaston, Fort Worth, Tex. 
ponent filed Sept. 14, 1887. The invention consists of two 
carriers, preferably arranged horizontally, the feed of 

both being controlled by a shaft bearing two r-wheels, the 
one of larger diameter than the other, so as to feed the positive 
carbon more than the negative. The shaft is rotated bya 
clock-train to feed the carbon-carriers and the carbons, but is 
modified in its action to positively keep the carbons at an un- 





385,956. ELECTRIC TELEPHONE. 


varying distance by an arm connected with a rocker, which 
latter is controlled in its action by main and derived circuit 
magnets. See illustration. 


385,727. Electric Motor for Street Cars; Wilber 5S. 
Salisbury, Chicago, Ill. Application filed March 5, 1888. A 
box carrying storage batteries is bung beneath the car frame in 
such a manner as to be easily removed and replaced. 


385,760. Electric Battery; Wm. P. Kookogey, of Brook- 
yn, N. Y., Assignor to the Kookogey Electric Co. Application 
led June 7, 1887. Details of an arrangement for lifting the 
ee of the battery out of the solution by means of a wind- 
ass. 


385,770, Protector for Electrical Instruments; Geo. 
W. Mingle and Wm. Mingle, of Philadelphia, Pa. Application 
filed March 1, 1887. A combination of well known elements 
to evolve from the primary current the threefold energy of the 
extra current due to self induction, in contra distinction to. the 
primary current. 


385,774. Device for Lighting and Heating Cars by 
Electricity; De Witt C. Roberts, of Chicago, Ill., Assignor 
of five-ninths to Charles T. Yerkes, of same place. Application 
filed Aug. 24, 1886. Mechanism for connecting the conductors 
in an underground conduit with resistance coils beneath the 
seats and incandescent lamps overhead. 


385,782. Electric Switch; 8S. 8. Wheeler, New York, 
N. Y. Application tiled March 3, 1887. Tbe moving switch 
arm consists of two plates pivoted at one end and adapted to 
bear upon both sides of the solid contacts with spring pressure. 
See illustration. 


(1) 885,787. (2) 385,902. 
. Bentley, of New York, N. Y. 


Electric Railways; Edward 
Applications filed May 10, 


a 








385,782. ELectrric SwITcH. 


1888, and Oct. 20, 1887, respectively. (1) One section of the 
road has two insu‘ated supply conductors inclosed in a conduit, 
and a succeeding section has a single exposed conductor with a 

round return. Separate generators for each conductor are 
ocated at a single station. (2) Connections with the car are made 
to both overhead and underground conductors. The overhead 
contact device is connected with the car by means of a spring 
jack. 


885,839. Mechanical Telephone; Samuel D. Brear, Win- 
ona, Minn. Application filed Jan, 283, 1888. A metallic plate 
has a series of vibratory strands stretched across it in sucha 
manper as to cause a reverberatory reaction upon the diaphragm. 


885.815. Electric Switch; Junius E. Mayo, North 
Manchester, Conn. Application tiled April 27, 1888. A re- 
ciprocating block slides between the contacts, and is controlled 
by a lever, which has a lateral movement through a plane at 
right angles to the movement of the block. 


885,826. Multiple Switch-Board; Albert Sechrist, 
Greeley, Col. Application filed April 25, 1887. Upon a board 





is pivotally mounted a series of levers arranged in couples, each 
couple being connected together by an operating handle, by 
means of which the levers are tilted to make and break con- 


385,846. Wirin 
Detroit, Mich., and Frank B. Cook, of Toledo, Ohio, Assignors 
to the Western Electric Co., of Chicago, Ill. Apphcation filed 
July 25, 1887. The cables are supported upon pins inserted 
horizontally from the rear of the boards, the pins being provided 
with heads for keeping the cable from falling off. 


385,863. Multiple Switch-Board; Milo UW. Kellogg, 
Hyde Park, [ll. Application filed April 25, 1887. On eac 
board for each telephone line which centres at the office a 
spring jack or similar switch having three insulated contact 
points, two of which are nominally in contact, the switch being 
adapted to receive a plug, and when the plug is inserted to dis- 
connect the points which are normally in contact, and connect 
one of them and the other contact point to the metal piece of 
the plug, to which is attached a flexible conducting cord, and 
when the plug is withdrawn to again connect the contact points 
which are normally in contact and disconnect those which are 
in contact while the plug is inserted. 


385,894. Electrical Annunciator ; M. M. Wood, Erie, 
Pa. Application filed March 1, 1888. The magnet has a 
soft iron core and its armature is centrally pivoted, so that 
both of its arms will oscillate in close proximity to the poles 
of the magnet. 


385,915. Electric Conductor ; Leo Daft, Plainfield, N. 
J. Application filed Dec. 29, 1886. A slide supporting the 
movable ends of the switch rails, provided with catches for 
engaging with stationary shoulders, a slide actuating device 
adjacent to the surface road, and connections between the 
latter and the catches. 


385,920. Railway Signal; C. F. DeRedon, New York, 
N. Y. Application filed April 2, 1888. Details. 


385,927. Coin O 
Hazell, Baltimore, Md. 


rated Induction Coil; Joseph W. 
Application filed Jan. 25, 1888, The 





385,978. TELEPHONE EXCHANGE SIGNALING. 


coin in its forward course closes the operating switch and it 
remains closed without further action from the coin. 


385,903. Switch on Overhead Lines in Electric Rail- 
ways; E. M. Bentley. New York, N. Y. Application filed 
Jan. 20, 1888. The trolley has a propelling extension adapted 
to pass between the branch and main conductors. A stationary 
flexible guide directs the trolley. 


505,698. Electric Railway; Edwin W. Heald, Wilming- 

ton, 5 
upward against the overhead conductor. It is mounted upon 
an adjustable rod which is raised and lowered by means of a 
shaft passing through the roof of the car and provided inside 
with a hand-wheel, which is used to operate a worm and gear 
for raising and lowering. See illustration. 


385,943. Commutator for Dynamo-Electric Ma- 
chines; Frank B. Mitchell, Columbus, O. Application 
filed July 15, 1887. The commutator is formed of a hub of 
hard wood having secured to it alternating segments of con- 
ductiag and insulating material. The connecting wires pass to 
the conducting segments through grooves in the hub. 


385,956. Electric Telephone; N. Parks, of Deansville, 
N. Y. Application filed April 20, 1888. In a telephonic trans- 
mitter, an electrode, two other electrodes applied to opposite 
sides of the same, means for increasing the pressure of the first- 
named electrode upon either one of the other electrodes and at 
the same time diminish the pressure upon the other, branch 
circuits leading from the two outer electrodes, and an artificial 
resistance contained in one of the branch conductors. See 
illustration. 


385,964. Electric Signal for Railways ; Edward A. 
Sharp, of Rogers Park, Ill., Assignor to Wm. B, Sterrett, of 
New York, N. Y. Application filed March 30, 1888. This 
signal changes the circuit by the action of the car wheels, so 
that a signal may be operated ata station to indicate the loca- 
tion and direction of a moving train. 


(1) 385,974. (2) 385,975. (3) 385,976 and (4), 385,977. 
Telephone Central Station Apparatuses: Theodore 
N. Vail, of Boston, Mass., and John A. Seely, of New York, 
N Y. Applications filed respectively April 20, 1888; Feb. 25, 
1888; Feb. 25, 1888, and March 1, 1888. Devices for dispens- 
ing with the subscribers’ preliminary call, it being only 
necessary for the subscriber to remove the receiver and ask for 
the required number. Also, an improvement in spring jacks. 


885,978. Telephone Exchange Signaling; Theo. N. 
Vail, of 


Application filed April 21, 1888. The trolley bears } 


Boston, +, and John A. Seely, of New York, Ap- 


plication filed March 1, 1888. This arrangement avoids the 
use of special indicating devices to receive calls from sub-sta- 
tiors, and an annunciator is used for clearing out only. See 
illustration. 


Switch-Boards; James A. Cook, of | 385,984. Apparatus for Tilling Ground; Edwin R. 


ohnsbury, Vermont, Assignor to the Standard 
Electric Company of Vermont, of same place. Application 
filed Dec, 16, 1887. A ble generator and engine are lo- 
cated near the plot of ground to be cultivated. The generator 
is connected with a motor which operates a cultivator or other 
tilling machine. 


386,049. Railway Signal; George H. Wright, San Fran- 
cisco, Cal. Application filed May 10, 1887. The signals are 
automatically operated by the train. A signal in the rear of the 
train is dropped simultaneously with the appearance of a signal 
at the end of the section ahead of the train. 


386,059. Telegraphic Recording Apparatus ; Charles 
Cuttriss. of New York, N. Y. Application filed Oct. 17, 1887. 


Whitney, St. 








385,705. 


ARC LAMP, 


For description see ELECTRICAL WORLD, June 26, 1886, and 
Oct. 29 ana Nov. 26, 1887. 


386,066 Electric Lock; Frank J. Gridley, of Chicago, 
Assignor to Frederick G. Wheeler, of New York, N. Y. Ap- 
lication filed Jan. 28, 1888. A number of locks are connected 
electrically in series, and the operation of the bolt in one of 
the locks also moves a switch cutting out itself, leaving 
the full strength of the current for use in connection with any 
other lock in the series, thus requiring battery power suffi- 
cient only for one lock. 


386,071. Magneto-Electric Machine; Wm. Humans, 
of Cambridge, Mass., Assignor to the American Magnetic 
Electric Co., of Jersey City, N. J. Application filed July 138, 
1885. In order to form an armature adapted for use as a 
double revolving armature it is composed of two cores and 
their coils, arranged on a single axis. 


(1) 386,085. (2) 386,086. (3) 386,087 and (4), 386.- 
088. (1) Electric Railway ; (2) Driving Mechanism 
for Electric Railway Cars; (3) Combined Electric 
Railway and Wire Conduit, and (4), Me: hod of Weld- 
ing by Electricity ; Elias E. Ries, of Baltimore, Md., As- 
signor of one-half to Albert H. Henderson, of same place. Ap- 
plications filed respectively, Jan. 25, 1886; Oct. 19, 1886; Nov. 
23, 1886, and March 14, 1888. (1) A pair of contact wheels 
are mounted on a centrally pivoted horizontal bar. By 
tilting this bar and making contact between the wheels 
and the conductors arranged on each side thereof, the direc- 
tion of motion of the car can be changed at will. (2) The motor 
is mounted on a rigid frame between the two car axles, and 
the motor sbaft is connected directly through one set of bevel 
gearing toeach axle. (3) A continuous conduit for electrical 
conductors runs the length of the track. This conduit also sup- 
ports the railway conduit and the tracks. (4) While the heating 


current of electricity is passing the joint, the joint is subjected 
to the action of oxygen gas. 





385,928, ELECTRIC RAILWAY. 


386,090. Electrie Battery; I. kL. Roberts, of 
Brooklyn, N.Y., Assignor tu the Roberts-Brevoort Electric Co. 
(Limited), of New York. Application filed June 7, 1287. For 
description see THR ELECTRICAL WORLD, Aug, 14, 1886. 


386,099. Automatic Cut-Off for Incandescent 
Lamps; Merle J. Wightman and Hermann Lemp, Hartford, 
Conn. Application filed March 2, 1886. An incandescent 
lamp ae conductors witbin its globe connected to opposite 
ends of the anne and placed in proper proximity to be fused into 
electric contact with one another by an electric arc formed 
— the space between them on rupture of the incandescent 
conductor. 








Copies of the specifications and drawings complete of any of 
the patents mentioned in this record—or of any other patents 
issued since 1866—can be had for 25 cents. Give the date and 
number of patent desired, and address Johnston's Patent 
Ageucy, Potter Building, N, Y. 
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In writing to advertisers, please mention 
that you saw their advertisement in 


THE ELECTRICAL WORLD: 
For Electrical Test Instruments. 


Galvanometers, Resistance Coils, Keys, Test Sets, 
etc., ete.. write the 
Electrical Werks, Greenbush, N. Y. 
Bree tric Mfg. Co., troy, N.Y.. Props. 


THE “ ELWiN” TELEPHUN: 


For Private Lines and * Exchange 
Line System 

Copied by many, Sepotted by none 
Mads wholly of metal a..d nickel plat 
ed. Forsale by The E£.S. Greeley a 
Co., New York; Boston Electric Co, 
Boston; Elecirical Supply Co., Chi- 
cago. lt being the standard for me- 
chanical telephoves. Address, with 
stamp, for circular, ** Eigin’? Bote 
phonue Co., Kigiw. Kane Cv., Illinois, U.s. A 


MAIN BELTING CO,, 


MANUFACTURERS OF THE 











t and Cheapest Belting in the World. Best Belt for 
‘qi %0e7s pue qypim ‘mAaer Ane m opr 


Electrical Purposes. 
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LEVIATHAN COTTON BELTING. 


of the greatest traction power. .Stron 
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THE IDE HNGIN E. 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


AUTOMATIC CUT-OFF ENGINE 


in the world. References furnished from 
the most pecuniarily Successful Klec- 
tric Light Vlants in the 
United States 


MEDAL AND HIGHEST AWARD 


From Franklin Institute, of Philadelphia. 
MANUFACTURED BY 


FOUNDRY AND MACHINE DEP'T 


(idertners Car Manufacturing Co.), 
HAHHISHUmM«., PA, 


ANNUNCIATORS. 
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NORWAY IRON 
CRAVIT'XY DROP. 


We guarantee satisfaction at lowest price. Write for quotations. 


H. HE. & CC. BAXTER, 


SUCCESSORS TO C. BAXTER, MANUFACTURERS OF 


ELECTRICAL GOODS, 


Removed to 18 FultonStreet, Brooklyn, N. Y. 
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: FOR 
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WOT & COLD SURFACES 


Suiezos & Brown Co, Por 
ReUiak™ Somme st. /7Y Acar 8 


Patented Jan. 22,1884, AT “SMITH’S 
NEW PAT’D 
ELECTRIC LAVA GAS TIP 


The cheapest and Best Bur- 
ner in the mark: t for 


MULTIPLE LIGHTING 
Send fur prices to 
A. T. SMiTH, 
6 West 14th St., New York. 








STANDARD 
ELECTRICAL 
TEST 


INSTROMENTS. 


AMMETERS 
AND 
VOLTMETERS 
OF ALL KINDS. 


AYRTUN & PERRY NEW SPRING. 


CARPENTIER, HARTMANN & CO., 
Gulvanometers, Bridges and HKheo- 
stats by all the prominent makers, 
Oall and Examine. 


JAMES W. QUEEN & C6.,, 
924 cChestwut Street, Philadelphia. 





—LEFFEL— 
Seno For CATALOGUE. 
JAMES LEFFEL & Co. 


THE OLD RELIABLE 
WATER WHEEL. 







SPRINGFIELD. O.. on 110 Liperty ST.. N.Y. 
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NEW ENCLAND SIMPLEX WIRE AHEAD. 


WIRING & CONSTRUCTION COPAY, iO 


HOW SIMPLEX INSULATION SAVED A MAN'S LIFE. 


“ Yesterday a painter at work on the City Hall, Pittsburgh, fell from the scaf- 
fold where he was working, and in falling caught hold of our live alternating 
CONTRACTORS FOR current wires, No. 1 Stempies: Insulation, and held on, without receiving any injury 
or shock, until taken down by a ladder. This speaks well for the Simplex Insula- 

tion, and at the same time indicates that the alternating current is not so deadly 


ELECTRIC LIGHT AND ' POWER STATIONS: as some people would like to make it a — This workman undoubtedly owes 


his life to our overhead lines, and to t aves nie of the insulation on the 


AND ISOLATED PLANTS. — (Signed.) “THE AULEORENY COUNTY LIGHT POMPANY, 


D. McGONNIGLE, Sec’y 


244 WASHINGTON STREET, BOSTON, MASS., 








OO OE 
Patentees and Manufacturers of the MERITS CLAIMED FOR SIMPLEX WIRE VERIFIED. 
A report has been circulated by some of our competitors that ‘‘ the Simplex Wire does not resist 
a reasonable amount of moisture.” In contradiction to cach a charge, we submit the ee 


M U LTIl P L fe SW ITC a SYSTE M, the New York Board report made by Prof, Henry Morton, of Stevens Institute, Hoboken, N 


** I have tested the specimen of insulated copper wire sent bv you for that pur- 

by th Jan. 13, and known as the Simplex Wire, an insulated wire manufactured 

+5 ge Simplex Electrical Company, of 328 Washington Street, Boston, Mass. I 
t to be unusually pertect in its resistance to moisture.” 


INCANDESCENT ELECTRIC LIGHT CIRCUITS. ‘THE Sener Ee ee, COMPANY, 


SPRAGUE RAILWAY WORK. 


Roads in Operation or in Process of Construction July 14, 1888. 


THE GREATEST IMPROVEMENT FOR 
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Feb, |: Not aroad in Commercial Operation. To- ‘day: Consult the above Record. 





16 and 18 BROAD sT., 


Sprague Electric Railway and Motor Co., NEW YORE. 


“THE ELECTRICIAN” MAGNET WINDING 


IN THE UNITED STATES, AND SPLITDORE > WIRE Ce - 


“THE ELEGTRICAL WORLD” 14 READE 8T., COR. ELM, NEW YORK. 


Cc. Cc. SIBLEY, Manager. 











IN THE UNITED KINGDOM. ESTIMATE ON ALL KINDS OF MAGNETS 
; et en. oe Galvanometers, Rheostats and Fine Experimental Work Solicited. 
Arrangements have been made by which the London Thirty-five Years’ Experience. 


. ELECTRICIAN” can be obtained from Our Cotton-Covered Wire guaranteed to give fully as strong magnets as ordi- 
nary silk-covered wire of same number and size. 


“THE ELECTRICAL WORLD” OFFICE, —|=tt stesso mecnoe weet entre tite! Pmt 


THE LIGHTNING BELT- ro AND SHIFTER. 
168-117 POTTER BUILDING, NEW YORK. gone ep + erect san 


stitute for 
“THE ELECTRICIAN” is published weekly, and the Loose 
tate of subscription (payable in advance), including post-| An Entirely 


age. is $6 per annum to any address in the United States, oor | Pulleys 
Canada, Mexico or other foreign country. DISCOVERY pick J 
Single copies, price 10 cents, can also be obtained at Friction- 
THE ELECTRICAL WORLD” Office. METHOD Clutch 
Pulleys, etc. 





EXPLANATION OF 
Cut —An upward 
movement of 
lever guides the belt 
On to the holder. A 
reverse movement 
forces the belt on to 
the paier A ans 
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ley Ss ch 4 our 


= and neither the shift- 
log —- the holder 


Similarly, “THE ELECTRICAL WORLD” can be Controling 
obtained in England at the office of BFLTS 


7 THE ELECTRICIAN,” p peemiee maneeey | 
| SALISBURY COURT, FLEET ST, LONDON, B.C. yj gaelboemincin; 


running macbin- 
The rate for English or fereiee subscribers (payable ~ these 
in advance) is £1 Is. 








— Pad the’ 5 puiley to 
the holder prouuces 
apy shock or jar. 


shows Beat Fioor. Turn Upside pews t wu See Position on Ceiling. 
93 Liberty St., New York, 








